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Now you can buy a quality, 
high performance pulse 
generator which will match 
your requirements exactly — 
and at a realistic price. 
Bradley Electronics make 
two new models. 

Firstly, the Bradley 233 — 
shown onthe left — which isa 
true, dual channel instrument 
providing full mixing facilities, 
both of output and time, on 
two independent channels. 

Its performance features 
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include eight PRF ranges from 
0.5Hz to 50MHz with pulse 
delays from 20ns to 1s and 
variable pulse widths from 
10nsto 1s. Output amplitude 
is variable from 0.5V to 10V 
whilethe baseline can be 
offset +10V. 

And justto add to the 
exceptional versatility and 
flexibility of the 233, there's a 
wide range of operating modes 
all selected by push-button 
switches. 


OFFSET 


VOLTS 


AMPLITUDE 


FALLTIME 
Lve 
141—1100 


RISETIME 
*ve 
41—— 100 


Ext Ext Single 
Tig Gate Cycle] 


Run 


Stops Free 
$ 
] 


Level 


e 


And, secondly there's the 
Bradley 240. This has the same 
basic specification and 
performance as one channel of 
the 233 with the additional 
feature of variable rise and fall 
times. These are variable 
between 5ns and 5s in any 


‘ratio up to 100 ;1. 


For full details of the new 
generation Bradley 233 and 
240 pulse generators, please 
telephone Jim Clarke on 
01-450 7811, extension 113. 
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Or write to him at the address 
below. 


С. & E. BRADLEY LIMITED, 
Electral House, Neasden Lane, 
London, NW10 1RR. 
Telephone: 01-450 7811 
Telex: 25583 

A Lucas Company 


BRADLEY 
(electronics ) 


Prices quoted do not include 
VAT 
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This month’s cover picture shows the red, 
green and blue triple optical head of a 
colour television projection equipment 


made by Pye TVT. 
(Photographer Paul Brierley) 
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controlling light hue and brightness by audio 
signal frequency and amplitude. 
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Electronic piano. Part 3: assembly of the 
electronics and the cabinet. 
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Astrologically speaking... 


... the best and most promising times of the year are 
May, June and December, however if you are careful and do not 
attempt anything too rash, the remainder of the year should not 
present you with too many problems. 

Allin all a productive future is forseen in your horoscope. 


„now discover our scope! 


The 5А\ and 1EV series of high voltage cartridge 
rectifiers are rated at 50mA and 10mA average rectified current 
respectively. 

The SAV'series is offered over the voltage range 2kV to 
6.5kV Vram and is ina 5mm х 10mm diameter package offering the 
design engineer an extremely compact solution to many high 
voltage rectifier problems. 

The 1EV series offered with Vran ratings up to 12kV is 
in a 16mm long package that provides longer tracking paths than 
the 5AV series enabling the lower voltage types to be used without 
further encapsulation. 

The 1EV series has fast reverse recovery 
characteristics and so is suitable for use in high frequency 
systems where rectifier efficiency is important. 

Both series are available now. 
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What is an engineer worth? 


The short answer to the question What is an engineer worth? is: what he can get. 
This may seem cynical to those who have certain ideas about the intrinsic worth 
of an engineer—in terms of his education, qualifications and so on—but because 
this intrinsic worth cannot be evaluated in money there can be no other answer. 
In practice the engineer has to accept a prospective employer's evaluation of his 
worth, perhaps after the two of them have bargained about it. In private industry 
the settlement may be a capricious one, very much dependent on market forces 
and therefore seemingly unfair in relation to other workers. At the time of writing 
there are bricklayers and carpenters earning £4,000—£5,000 p.a. in the London 
area. How many engineers can command this level of salary? It may seem that 
in state-run organizations such as the Civil Service things are better because 
they are more regularized and predictable. As a result the engineer may be more 
ready to accept without question the employer's evaluation of his worth: it 
seems to be based on the accumulated wisdom of the state and the will of the 
people. 

Of course there have been plenty of studies, reports and recommendations 
made on behalf of the engineer. Last year, for example, we had the fourth CEI 
survey of professional engineers and the IEEE manpower report. Such investiga- 
tions are mainly intended to let the engineer see where һе stands and what are his 
prospects: they don’t hope to change anything. One of the most forthright state- 
ments was in the famous “Brain Drain” report. which said there was clear 
evidence “that industry undervalues its engineers, technologists and scientists” 
and recommended that industry should be prepared to “promote within its own 
salary structure the pay of qualified engineers, technologists and scientists”. 
More recently the United Kingdom Association of Professional Engineers has 
been campaigning against engineering employers’ “apparent willingness” to 
classify professional engineers “alongside the mass of technicians and manual 
employees” in concluding pay agreements. 

Much of the agitation for improved pay rests on the assumption of a superior 
order of intellectual ability in the professional engineer relative to other engineer- 
ing workers—an ability to analyse and conceptualize, to see clearly the funda- 
mentals of problems—which has been brought to a high level by three or more 
years’ education and given the stamp of an official qualification. This is the core 


` of the engineers! claim. It is a strong case and nobody disputes it. Why, then, do 


not engineers have the courage of their convictions and organize themselves to 
deploy this advantage in a more effective way? Mere recognition is not enough. 
The CEI is a toothless watchdog. The reluctance of engineers to organize them- 
selves into pressure groups or unions is partly because, like many creative 
people, they are individualistic by nature, and partly because the word “pro- 
fessional” for them has an image that is aloof from the cloth-cap image of the 
trade union. They therefore turn their backs on collective bargaining in a world 
which operates on collective principles. If only they were able to recognize fully 
the significance of their own strength they would find the will to use it. 


Novel stereo f.m. tuner 


1 —Circuits and operation 


by J. A. Skingley and N. C. Thompson 


Plessey Components Ltd, Swindon 
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Using a ready-made front-end, integrated circuits and only one inductor, this tuner 
design is simple to operate, construct and set up. It includes novel circuitry to give 
inter-station muting, a.f.c. restricted to less than station spacing, a single-lamp 
tuning indicator, temperature-compensated varicap tuning allowing stations to be 
preset, and a linear-scale frequency meter. A simple stereo decoder circuit (part 2) 
uses active filters to eliminate “birdies” and remove subcarrier harmonics. Printed 
circuit wiring diagrams, assembly instructions and setting up procedure will appear 


in part 2. 


The designer of technical equipment for the 
domestic market faces a problem. On the 
one hand the technical operating require- 
ments can dictate a multiplicity of controls 
and demand a detailed knowledge of their 
use. On the other hand the operation must 
be simple ahd easily understood by people 
of all walks of life and professions. This de- 
sign had to cater for non-technical people 
and children. 

The first requirement then was that the 
system used should mask the technicalities 
and present the user with the simplest 
possible mode of operation, relying at most 
on traditional skills learned from more con- 
ventional a.m. receivers, without sacrificing 
the advantages to be had from a modern 
f.m. tuner. 

The second requirement was to provide 
a tuner which was at least as good as the 
best commercial unit on all technical para- 
meters. The total design objectives were 
therefore 


front end 
module 


1.1, fliter 


M on 


potentiometers limiting а.с. amp. 


limiting 
1.f. атр. 


requirement ]—ease of operation: 

(a) provision for push-button tuning 

(b) no undesirable outputs 

(c) powerful a.f.c. 

(d) sensitive, unambiguous tuning indi- 
cation 

requirement 2—good performance : 

(а) 2uV for 30-dB signal-to-noise ratio 

(b) 3-GB limiting 0.54 V 

(с) image rejection 40dB 

(d) i.f. rejection 65dB 

(е) capture ratio 2dB 

(f) a.m. rejection 60dB 

(8) a.f. response + IdB, 20Hz to 15kHz. 

The combination of these objectives led to 

a system which to our knowledge is unique 

(Fig. 1). 

The core of an f.m. system is its i.f. strip, 
and in this design it was decided to use a 
block filter and integrated-circuit limiting 
amplifier. The distribution of selectivity and 
gain has conflicting requirements. From the 
point of view of noise selectivity should 


5ВА750 


tuning 
< wy indicator 
drive 


Fig. 1. In this tuner design limiting and demodulation is provided in a five-stage amplifier and a 
balanced demodulator, both in the 5ВА750А i.c., additional gain being provided by a two-stage 
discrete-component preamplifier. Integrated muting circuit eliminates inter-station noise and 
the novel one-lamp indicator makes tuning simple. 


come after gain; from the view point of 
intermodulation effects gain should come 
after selectivity. The ideal choice is one 
where the gain and selectivity are uniformly 
distributed throughout the system, and this 
was more nearly achieved in traditional i.f. 
amplifiers using discrete components. The 
use of integrated circuits however precludes 
the use of this system because selectivity 
cannot be integrated. 

There are however a number of advan- 
tages to the use of block filters over distri- 
buted systems. They can be designed as a 
single entity, providing a shaped response 
via the controlled interaction between sec- 
tions to give a complex pole system, and 
avoiding the need for delicate stagger tuning 
of discrete sections. Termination conditions 
are easily allowed for, the filter as a whole is 
less sensitive to variations in transistor para- 
meters. The filter used in this receiver is the 
Murata SFG-10.7 MA, which has excellent 
bandwidth and selectivity (Fig. 2). 
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Fig. 2. Filter characteristic is maintained 
by making filter “see” 330 ohms at source 
and load. 
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The integrated amplifier must have ex- 
cellent limiting characteristics to provide a 
good a.m. rejection, and the device chosen 
achieves this by the use of a five-stage 
limiting amplifier and a balanced demodu: 
lator. This is the Plessey SBA750A which 
has 45dB rejection at 200рУ and 604В at 
2mV input. These figures correspond to 
2pV volts and 20pV respectively at the input 
in this design. This device also features a 
mutable a.f. amplifier which is used in the 
mute circuit to be described later. 

It is interesting to reflect here that, at the 
present stage of integrated circuit develop- 
ment, the system designer has a wide choice 
of such building blocks, and, being relieved 
of the detailed design of these, has far more 
scope for originality than he used to have. 
This would seem in contrast to the gloomy 
forecast once made that all design would be 
done by the i.c. manufacturer, leaving the 
system designer the simple task of plugging 
in devices. In fact it is this new freedom 
which brings to light the need for new 
building blocks, and in turn produces more 
advanced systems. 

Objective l(a), is met by using a varicap- 
tuned front end. The performance of com- 
mercially-available units, although capable 
of improvement, is equal to our design 
objectives and presents the simplest solu- 
tion. The unit chosen was the Mullard 
LP1186, whichcanbeconveniently mounted 
on a printed circuit board. 

To achieve objective 2(a) more gain is 
required than that given by the above items. 
This extra gain is provided by a two-stage 
feedback amplifier as shown in Fig. 3. The 
first stage acts as a transconductance ampli- 
fier, its gain being defined by the 100-ohm 
emitter resistor. The second stage then 
functions as a transresistance amplifier or 
current-to-voltage converter. The combina- 
tion therefore has a gain defined by the 
100-Q resistor and the 2-КО feedback re- 
sistor, and has a value of 26dB. The output 
impedance of this stage is around 90 ohms, 


input 
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Features of this simple-to-operate stereo tuner include a muting circuit to prevent unwanted 
signals being heard (e.g. weak stations, signals affected by flutter, and mistuned stations), 
а single-lamp tuning indicator and a linear frequency meter. 


Fig. 3. Feedback amplifier consisting of voltage-to-current converter followed by a current-to- 
-voltage converter has 26dB gain, defined by 100-ohm and 2k-ohm resistors. Output impedance 
of 90 ohms is made up to 330 ohms to correctly feed the filter. 


O+V§ 


mute pin df: 
SBA750 (13) 


Fig. 4. Mute circuit, operated by the amount of amplitude modulation in the i.f. output, has the advantage of suppressing unwanted outputs due 
to detection on the non-linear regions of the S-shaped demodulation curve. Point X, fed from the demodulator vía Fig. 5, feeds the tuning 
indicator, which is held off by Tr, іп the presence of noise. An output from this circuit unmutes the stereo output from SBA750 i.c. First five 


transistors are contained in SL3045 i.c. 
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and so a buffer resistance of 240 ohms is 
used to present the filter with its required 
source impedance of 330 ohms. This intro- 
duces a slight loss of gain, but ensures that 
the correct filter characteristic is obtained. 


Muting circuit 
The system so far described provides an 
audio output from an aerial input and could 
therefore be used as a tuner as it stands. 
However, this is really where our story 
begins. If the above system is used, the first 
thing soon realized is that the interstation 
noise is highly objectionable. In fact it 
corresponds to a fully modulated signal 
over the entire audio band, since the input 
stage noise is sufficient to achieve limiting 
in the last i.f, stage, with a bandwidth equal 
to the i.f. filter pass-band. 

In addition to this ear shattering blast, as 
a station is tuned a highly distorted version 
of the station programme is received before 
the correct tuning point is reached, also at a 
high volume. This is of course due to de- 
tection via the "S" curve of the detector, and 
will be produced at equal intervals either 
side of the correct tuning point. The net 
result of all this is design objective 1(b), the 
suppression of all unwanted outputs. Put 
the other way round, the only sounds heard 
should be correctly tuned stations. 

Audio muting is achieved by using the 
remote gain control facility of the SBA750. 


This is a pin connection usually taken to a 
remote potentiometer carrying d.c. only. 
For our use the potentiometer 'is replaced 
by a p-n-p transistor (Tr, 2, Fig. 4) which is 
controlled from a number of sources. 

Because the noise level is sufficient to 
produce a fully limited signal from the i.f. 
amplifier, the magnitude of this cannot be 
used to detect the presence of the station to 
un-mute the system, and this presents a 
problem. The solution is simple in concept. 

What is required is a measure of the 
degree of limiting taking place within the i.f. 
amplifier, and this is easily monitored by 
detecting the amount of amplitude modu- 
lation present in the i.f. output. This has the 
advantage of detecting the spurious res- 
ponses mentioned earlier, as these are in fact 
caused by the high-slope edges of the i.f. 
filter response converting the frequency 
modulation into amplitude modulation 
which is then detected by the quadrature 
detector. 

The first device in Fig. 4 acts as a buffer 
to the i.f. amplifier output, which is very 
sensitive to capacitance loading. The next 
two devices form the amplitude detector. 
Transistor Tr,, is diode-connected and fed 
with a small current from the supply. As the 
five devices Tr, з to ТУ, у are contained on 
one chip of silicon (SL3045), they have well 
matched base-emitter voltages, and this 
causes Ту, ; to conduct the same current as 


——r—- 
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Ти. The 1-КО resistors in Tr,4 and Tr,5 
bases provide a higher input impedance for 
the signal while preserving the voltage 
match, since the basecurrentsarealso equal. 

The collector of Tr, s would sit at a rela- 
tively high voltage due to its smaller load 
resistance, but application of the i.f. signal 
(noise or **clean" 10.7M Hz), which is about 
400mV pk-pk, causes this stage to rectify 
bringing its collector down toa low voltage. 
The collector time constant is chosen so 
that the 10.7-MHz signal is filtered out but 
allowingamplitude modulation up to about 
100kHz to be followed. This modulation 
can only be negative, as the i.f. is amplitude 
limited, and this produces positive-going 
signals, when present, at Tr, collector. 

The following trahsistor pair is biased 
with Т7, normally on, so that this positive- 
going signal turns on Т7, and hence Тг, 
both of which are normally non-conducting. 
In the presence of noise therefore the capaci- 
torin Tr; collector is charged rapidly taking 
the base of Tr, , positive. This will happen in 
the presence of any form of a.m. noise or 
spurious signals, and may be used to mute 
the receiver. 


Single-lamp tuning indicatof 

There are many ways, of meeting objective 
1(d). However there is а need to provide an 
indication which is readily understood by 
all, without the need for instruction, which 


Fig. 5. A.F.C. amplifier has its voltage swing limited to restrict a.f.c. action to less than station spacing. Using a computer programme, the 
tuning potentiometer network was optimized to provide uniform lock-in range over the tuned band and correct temperature compensation of 
the front-end. Diodes in potentiometer smoothing circuit allow quick charging of capacitors and keep settling time after switch-on short. 
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+15V 


Ra; ФАП 
548 Svaiosss 


R33 6&8 


R34 6k8 


Fig. 6. Circuit of f.m. receive section of tuner with a.f.c., muting and tuning indicator circuits. Frequency is displayed оп a moving-coil meter 
(circuit in part 2). Resistors in this circuit should be 2% tolerance. 


ruled out several of the recently-used types. 
These include the centre-zero meter and the 
two-lamp system, as neither of these provide 
а maximum response at the correct tuning 
point, which is the conventional mode of 
adjustment. This topic is to be covered in 
another article and the final design is shown. 
in Fig. 5. 

Inputs are taken from the balanced de- 
modulator output via 10kQ resistors and 
fed to a long-tailed pair with the addition of 
a third transistor. This device is connected 
so that it conducts a maximum current (one 
third of the tail current) when the inputs are 
balanced. The collector of this (point X) is 
connected to the base of Tr, (Fig. 4), the 
d.c. conditions being arranged so that at 
balance, and assuming Tr,, is off, 7r; con- 
ducts 20mÀ into the single l.e.d. indicator, 
D,. This then has a maximum brilliance at 
the correct tuning point. 

The 77,, tuning indicator is extinguished 
jn the presence of noise, since Tr, , conducts 
away the current supply to it when its base 


is made positive by the action described 
earlier. 

Objective 1(b) can now be easily obtained. 
We only require the audio signal to be un- 
muted when there is a correctly tuned 
station being received, that is, when the 
tuning indicator is fully lit. The voltage- 
current characteristics of a 1.е.4. are similar 
to those of a zener diode; therefore a 240- 
ohm resistor is placed in series to give a 
voltage-varying point, and this is used to 
operate the mute transistor 7r,, (Fig. 4). 
The system will only pass a correctly tuned 
signal of significant signal-to-noise ratio. 
Very weak stations, stations suffering from 
gross interference or aircraft flutter, spuri- 
ous respouses, and even strong stations 
which are mis-tuned by more thana few tens 
of kHz will be completely muted. 


A.F.C. circuit 


There now only remains the objective 1(c), 
the provision of a.f.c. This function received 
a lot of thought and discussion before the 


system described was finalized. A high 
degree of loop gain was required to reduce 
the tuning error to negligible proportions, 
but when this was tried, however, several 
disadvantages came to light. 

Firstly it was found impossible to tune 
the receiver with a.f.c. applied. One station 
would be captured and the tuning control 
rotated past several others on the dial before 
the original station was lost, and then it was 
not known which station had been re- 
captured. The tuning was completely ambi- 
guous, in opposition to the main require- 
ments and objective l(d) in particular. 
There are several expensive commercial 
tuners having this fault. 

The solution to this problem is simple in 
hindsight. What is needed is indeed high 
gain, but the frequency range should be 
restricted to less than -the typical station 
spacing. This is easily achieved by limiting 
the swing voltage available from the a.f.c. 
amplifier. One requirement for the above 
system to be successful is that the tuner 
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Filter Murata SFG 10.7MA 
Front-end module Mullard LP1186 
Mains transformer 

‘RS Components (634 Trans) 
| Push buttons 
| RS Components (Press 2P) 
Pre-set pots 

RS Components (Lin Cerm 50k) 
Multi-turn pots 

RS Components (Multi pot 50k) 
Regulator 

RS Components (МУК 15): 
Rectifier 
RS Components (REC 70) 
Meter RS Components (MR 42A) 


Semiconductor devices 


SBA750A 
IC, SL3045 
Trj, Tr; 2N3904 
Тез, Trato Trio BCI79 


Tr, to Tra, Trin Tra ВС109 


5 


Cys 10nF (stack foil 
polycarbonate) 


should not have a temperature drift greater 
than the hold-in range of the a.f.c. This 
would anyway render the tuning calibration 
unreliable. In this design the a.f.c. amplifier 
is used to provide temperature compen- 
sation independently of the hold-in range. 
The circuitry used is shown in Fig. 5. 

The differential output from the tuning 
indicator triple is further amplified by Tr, 
and Tre. Due to the action of the triple there 
is a common-mode signal present in its out- 
put, and this is rejected by Tr, and Tr, by 
Providing them with a constant-current 
tailfrom Tr,. Also under extreme mistuning 
it would be possible for Tr, or Trg to 
bottom, causing a spurious output voltage 
and incorrect a.f.c. action. Diodes D, and 
D; are included to prevent this from hap- 
pening. They limit the swing available by 
clamping Tr, and Тео collectors together 
at a maximum of 0.6 volts difference. 

The a.f,c. can easily be cancelled by 
closing switch S;, thus removing differential 
gain. The output voltage is now determined 
by the current from Tr,, which is fixed, and 
the total load resistance in the common 
mode. This includes the thermistor common 
to both collectors which is selected to pro- 
vide the correct compensation of the front 
end, via the following network. 

This network was optimized by a com- 
puter programme to provide a shift of the 
end voltages of the tuning potentiometer by 


D, D, 1N4148 
| D, 5082-4403 (1.e.d.) 
1 Dy, Ds 1N4001 
F Capacitors 
| Ci, С: 10nF (disc ceramic) 
| C,C3,Cs, €, 47nF (disc ceramic) 
| Cu Crs Q.IpF (disc ceramic) 
Cr, C; 8.2pF (min. plate ceramic) 
Co, Cis 100pF (min. plate ceramic) 
| Cos 470pF (disc ceramic) 
Си 0.22yF (stack foil 
polycarbonate) 
Cis Cis 2.2pF (63V electrolytic) 


Components (main board) 


Cis C; IyF (stack foi] 
polycarbonate) 
Cin Cis 22yF (25V electrolytic) 
С» 4.7pF (63V electrolytic) 
Си, C22 2204F (16V electrolytic) 


Resistors (all Electrosil TR5 2% 
except thermistor) 


Ry, Ruy Rog 1002 | 
В, 47kQ 
R, 3900 | 
Rs 24kQ 
Re 2kQ i 
В, Ro 3300 
Rg, Ri: 2402 
Rio Riis Ries Raa Rae, 
Rao, Ку, Rao» Rai 10kQ 
Ry 5.6kQ 
Ж IMQ 
Ris Куз, Raa, Rao 10 Raa 6.8kQ 
Ris, Ris, Rio ко 
ite 100k2 
Rika. Re 20k2 
Ra 5.1kQ 
Ras 1500 
Rag Ry 12k 
5.IkQ 
Ry ИТ? 
Каз, Ras 1.2kQ 
че 8.2kQ 
Rar 6.2к0 
Ras 2.7kQ 
Ras 82kQ 
Rso 200kQ 
Rs 1.1kQ 
Rs; 1200 
RT, УА10555 
thermistor 


— a 


amounts representing equal frequency 
shifts. This results in a uniform lock-in 
range over the tuned band, and also correct 
temperature compensation. А possible 
method of switching and tuning potentio- 
meters is shown; alternatively these may be 
connected in parallel provided that the 
total resistance remains at 50КО. 

The positive end of the tuning potentio- 
meter, point A, is connected via a total of 
10.6kQ to the positive supply, and any resi- 
dual mains ripple at this point will modulate 
thetuning and produce a hum at the output. 
Less than 0.1mV ripple is required to pro- 
duce a hum level àt least 60dB down on full 


r = -— 


Performance 

Sensitivity 1.8рУ for 30dB s/n 
(mono, see graph in 
part 2 for stereo) 

3-dB limiting 0.7pV 

image rejection 42dB 

i.f. rejection 60dB 

çapture ratio 1.8dB 


a.m. rejection 60dB (see graph) 
mute level 3 to SpV 
output level 180m¥ stereo 
1.7У mono 
harmonic 0.5% for 75kHz dev. | 
distortion 
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signal. Therefore, the resistance is split and 
two 220pF capacitors inserted as shown. 
This has the desired effect, but produces a 
slow sweep across the tuning range as these 
capacitors charge up after switch-on. This 
is annoying as several stations are captured 
by the a.f.c. in passing, before the wanted 
station is reached. 

To overcome this defect, it is arranged 
that D, and D, diodes rapidly charge the 
capacitors, by-passing the 1.2-КО resistors. 

When fully charged, the voltage drop 
across these is insufficient to keep the diodes 
forward biased and they cease to conduct, 
allowing the full time constant to become 
effective. By this means the switch-on 
settling time is greatly reduced. These 
diodes can be seen in Fig. 6 which shows the 
discrete components and their inter-con- 
nection with the integrated circuit and front- 
end module. 

The tuner circuit described provides the 
optimum performance with regard to the 
needs of all users. Operation is simplicity 
itself. The set is silent while tuning between 
stations and the tuning indicator is un-lit. 
When a station is encountered the tuning 
indicator lights fully and the set un-mutes. 
The tuning control is now left untouched in 
the knowledge that no further adjustment is 
required. If an adjacent station exists, the 
control may be turned further and the tuning 
lamp will blink off then on again and the 
new station will be heard; again no further 
adjustment will be required. This action is 
similar to turning a rotary switch. If this 
new station is further away, the set will re- 
main silent until it is reached; mis-tuned 
stations cannot be received. If the a.f.c. is 
disabled, for instance. when hunting up- 
band for foreign stations, the tuning indi- 
Cator allows a sensitive fine adjustment to 
be made. The mute facility may also be re- 
moved under these conditions to allow weak 
Stations of less than 5 10 10нУ to be received. 

The design has been sufficiently thorough 
to ensure that the performance can be 
guaranteed, provided that the components 
Specified are used and the layout of the p.c. 
board is'as recommended. Setting up can be 
done with nothing more than a trimming 
tool, for the single tuned circuit, and a pair 
of eyes. 


Part two will include details of an improved 
stereo decoder, assembly instructions, and 
Setting up procedure. 
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Paris components 


exhibition 


As semiconductors have been a marker, 
for many years, of the state of develop- 
ment, we thought we would have a look 
and see what was happening here. Trends 
are towards larger-scale integration of 
almost everything, from computers to car 
radios, and the number of stands on 
which displays for meters, calculators, 
clocks, watches and any parameter not 
previously thought of makes one wonder 
whether liquid crystals, light-emitting 
diodes, neons, or some device yet to see 
the light of day will be the standard in 
ten years’ time. 


Semiconductors 

To get down to details, an example of 
154. was shown by Motorola, who had 
the MC6800 set of ion-implanted, n-chan- 
nel integrated circuits, which together 
form a microcomputer. (Will the next step 
be a nano-computer, one wonders?) The 
set consists of an 8-bit central processor, 
an 8k ROM, a 1k RAM, an interface for 
peripherals and an asynchronous line 
interface. The processor, in a 40-pin pack, 
handles decimal or binary and accommo- 
dates 72 instructions, with provision for 
up to 64 bytes of external memory—in 
any form. 

Also by Motorola is the set of three 
ics for a PAL decoder, giving final R, 
G and B tube drive from the composite 
video signal. One of the set is the 
MC1327 colour demodulator, which is 
already known, together with the TBA 
395 (chrominance) and TBA 396 (lumi- 
nance) modules. The last two contain a 
gain-controlled chrominance amplifier, 
a gated burst amplifier, p..l. reference 
oscillator, chrominance amplifier a.g.c. 
generator (this is usually known as a.c.c. 
—automatic chrominance control) and 
colour killer, together with black-level 
clamps, beam current limiting and tracked 
control of saturation and contrast. 

Chips for calculators continue to 
evolve, and General Instrument Micro- 
electronics showed two new ones. The 
8-digit C595 possesses automatic con- 
stant on all four functions, and percentage. 
it has one memory, but four separate 
keys allow the memory to be updated, 
information stored, cleared or read. All 
functions are .in the one chip, including 
display and clock. The C150 is a 14- 


digit unit for office or scientific work, 
which offers the facility of storing and 
Operating upon two numbers simul- 
taneously, for example, in the solution of 
quadratic equations. C151 is a version for 
general use, with a direct square root key. 

SGS-Ates showed a range of seven in- 
tegrated circuits—in various stages of 
development—which together make ира 
virtually complete colour receiver. The 
planning is such that three of the ics are 
concerned with the colour section of 
receivers, the remaining four being usable 
in monochrome sets. One remarkable 
chip, the TDA1170, contains the entire 
vertical deflection circuitry, providing 
1-6A. peak-to-peak to the deflection coils. 
A voltage stabilizer is built in to provide 
immunity to supply variations. 

SGS-Ates also had their TDA2020, a 
15W audio amplifier on one chip, claim- 
ing high-fidelity performance at a t.h.d. 
figure of 1% at 15W. It requires t 18V 
supplies, and has a power-limiting circuit 
with thermal shutdown. The two-rail 
supply enables direct coupling of the 
loudspeaker. The amplifier is also avail- 
able in industrial guise as the LO68, to be 
used as a servo driver and error amplifier 
combined. 

An automotive i.c. by ITT Semi- 
conductors, the SAJ280, is intended to 
ensure that seat belts are worn. The unit 
is named “Interlock” and creates all 
manner of visual and aural commotion if 
the belts are unfastened either before or 
after ignition, which it also prevents in 
such circumstances. It will refrain from 
‘such behaviour if the vehicle is moving 
when the belts become unfastened. 

“Old-fashioned” semiconductors— 
transistors—are acquiring a very hum- 
drum connotation lately, but nevertheless 
development continues in all the important 
parameters. Motorola had the range of 
high-power Darlingtons which are intend- 
ed as replacements for the 2N3055, 
2N6253 and 2N625 single types. The 
new pairs offer Ае between 500 and 5000, 
with Vogo of 45 to 80V. Shunt diodes 
across the output transistor are built in. 
RTC were also showing power Darling- 
tons, in p.n.p. and n.p.n. configurations, 
offering Aye of 3000 typical at collector 
currents of 1-5A to 10A. Collector voltage 
ratings are between 60 and 100V and, 
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again, the shunt diodes are built in. 

Transistors and diodes for high fre- 
quencies, shown by RTC, include the 
BFT50 low-noise type (less than 2dB at 
500MHz) the BFT51, a 1W, 12V type 
with an /т of 2500MHz at 140mA; the 
BLX38 linear class A wide-band amplifier, 
delivering 700mW at —60dB intermodu- 
lation in Bands IV and V; two Gunn 
oscillators for 3cm work and some gal- 
lium arsenide avalanche diodes for use 
as X-band oscillators, producing 4W. 

Pentawatt is the name given by SGS- 
Ates to the new 5-lead package with an 
integral bolt-down heat sink, claimed to be 
usable up to 50W. 


Instruments 

While we were not primarily looking for 
new instrumentation, it was there in 
abundance, and must be mentioned at 
least. 

Marconi Instruments TF2370 spec- 
trum analyser displays the spectrum of 
the signal in a completely new way. The 
information normally presented in ana- 
logue form—the spectrum-—is stored in a 
memory which is organized as a 256 X 
512-point matrix. The 512-point axis 
corresponds to the x axis, or frequency 
base of thé display, and the memory is 
addressed as the sweep progresses, so that 
at the end of a sweep, the point of the 
spectrum at each frequency increment is 
stored at one of 256 (vertical) addresses 
or one of the 512 (horizontal) lines. At 
the end of the sweep, the memory is read 
at a rate of 76Hz, modulating the bright- 
ness of 512 vertical lines to produce a rep- 
resentation of the spectrum. The system 
has the advantage that the spectra of non- 
repetitive signals can be displayed without 
loss of brightness or the use of storage 
tubes. It also permits two images to be 
displayed, for example a reference trace 
and the signal from a circuit under test. 
Resolution is 5Hz and 0.1dB, a 100dB 
dynamic range is provided and a 9-digit 
frequency meter is incorporated. 

New equipment from Philips includes 
the PM3260, a dual-trace 120MHz 
oscilloscope with 5mV sensitivity. An 
extremely high e.h.t. of 20kV enables the 
observation of the “two nanoseconds 
every other Thursday” type of pheno- 
mena. Time-base speed is Sns/cm and y 
rise. time is 3ns. The PM3010 is a dual- 
trace instrument measuring only 86 X 
153 x 190mm and weighing 1-8kg, but 
providing a y bandwidth of 5MHz with 
sensitivity of 30mV/div. The battery pack 
is rechargeable. 

From Iskra, the Digimer 1 is a 3-digit 
multimeter for a.c. and d.c. volts and 
current, and resistance. Resolution is from 
0:10У, 0.01mA ‘and 0.10. The unit is of 
unusual form, being somewhat like a tiny 
petrol pump in appearance, the readout 
being where the gallons normally appear. 
Each function is selected by a separate 
unit, which is plugged into the base to 
form a foot. 
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Research 
Netes 


Yoga and electronics versus 
stress disease 


A medical use of a closed-loop feedback 
system has been reported in the Lancer. 
The patient is part of the loop and the feed- 
back is used to change of the state of his 
body. 

High blood pressure is often the result 
of psychological stress. A possible treat- 
ment is to relieve the stress by Yoga 
exercises, which can relax both the mind 
and the body. An Indian-born doctor. 
Mrs Chandra Patel, now working in 
London, has reported encouraging results. 
She uses a simple measurement (skin 
resistance) as an indicator of tension. The 
patient’s skin resistance is made to con- 
trol the frequency of an audio oscillation. 
By monitoring the pitch the patient can 
“hear himself relaxing” and this helps him 
to improve his performance of the relax- 
ation exercises. Some of Dr Patel’s patients 
have been able to reduce or even abandon 
the use of drugs to relieve blood pressure. 

The Lancet, 73.11.09 


Neutron radiography 


If a metal-and-plastic clock is X-rayed, 
only the metal parts show ‘up clearly. If 
neutrons are used instead of X-rays only 
the plastic parts appear. This useful 
property makes neutron radiography 
complementary to X-radiography. 

The physical basis of neutron radio- 
graphy is the way in which neutrons 
interact with matter. A neutron has about 
the same mass as a proton, and this makes 
it interact more strongly with single 
protons than with heavier nuclei. (It merely 
“bounces off" a heavy nucleus, with little 
loss of energy—an elastic collision.) 

In nature, single protons occur in 
hydrogen atoms, so the substances which 
stop neutrons most effectively are hydro- 
gen compounds such as water and 
plastics. Living tissue, which contains 
both water and organic compounds, is also 
revealed. 

A difficulty in neutron radiography is 
that the silver compounds in photographic 


film do not interact strongly with neutrons. 
so ordinary photographic film cannot be 
used to register neutron pictures. At the 
Nuclear Research Centre at Karlsruhe in 
West Germany, where neutron radio- 
graphy is used to take pictures of the 
insides of fuel elements, much work has 
been done to find ways of facilitating 
photography. What is required is some 
means of image conversion which can 
change the emergent neutron beams into. 
some form of radiation which affects a 
photographic emulsion. The required con- 
version can be accomplished by allowing 
the neutrons to pass through thin films of 
metals such as dysprosium. gold, indium 
and gadolinium. The neutrons activate the 
metal atoms and make them emit various 
kinds of radioactive rays which follow 
the same density pattern as the neutron 
beams. 

Exposure of the film can either be 
direct, with the film and foil in contact 
during neutron bombardment. or indirect. 
The indirect method makes use of the fact 
that the neutron bombardment leaves the 
metals slightly radioactive. The foil 
therefore serves as a storage device, and a 
photograph can be made by laying it over 
a film and leaving it there until the 


“remembered” radiation pattern has 
exposed the film sufficiently. 
The exposure times required for 


neutron radiography are short. compared 
with X-radiography, and the technique 
has possible medical uses. 


Black holes and naked 
singularities? 

Astronomers are beginning to search for 
“black holes”, strange dead stars. Since 
they emit no light or radiation of any kind 
the search is difficult. and may well 
require the aid of electronics for success. 

The notion of a black hole is quite 
simple, and goes back to the 18th century. 
Laplace pointed out that, according to 
Newtonian physics, the “escape velocity” 
which a moving object has to reach in 
order to leave a star increases as the 
gravity at the star's surface increases. In а 
very large star, with the same density as the 
earth, gravitation could be so intense that 
the escape velocity would exceed the velo- 
city of light. So nothing, not even light, 
could leave the star. which must appear 
black to an outside observer. 

Stars of the required size do not exist, 
but there is good reason for believing that 
the necessary gravitational strength can be 
obtained in another way, namely the pack- 
ing of all the mass of a normal-sized star 
into a very small space. What governs 
density is energy. Thermal energy keeps 
atoms and molecules apart. The energy 
inside the atom keeps the electrons away 
from the nucleus. It is theoretically possible 
for thís energy to be lost as radiation, 
giving rise to an unimaginably dense 
body made up of closely packed atomic 
nuclei. If such a collapsed star has a mass 
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greater than about 1.3 times the mass of the 
sun then the gravitation can be large 
enough to prevent light, radio waves, X- 
rays and all other forms of radiation from 
leaving. The star is black. But the process 
doesn't stop there. The gravitation is by 
now so strong that the matter of the star 
continues to be crushed. The star becomes 
even smaller and denser, until perhaps it 
shrinks away to nothing. But so long as its 
gravitation remains it appears from the 
outside as a black hole of a size which 
depends on the mass; in other words, the 
“black hole" begins where gravitation 
teaches the required intensity and does not 
depend on the size of the lump of matter 
inside. 

How do you detect a black hole without 
going close to it and so running the risk of 
being sucked in and destroyed? One 
possibility is to find a black hole which is 
one partner of a double star, that is, two 
stars orbiting about one another. To an 
Observer, the pair would appear as a single 
visible star which exhibited peculiar 
motions. Another possibility involves a 
possible amplification effect on passing 
electromagnetic waves. À wave passing 
near the star could split into two parts, one 
being sucked into the black hole and the 
other continuing outside. These two waves 
could in theory interact in such a way that 
the internal wave reinforced the external 
wave. The effect is small, but it is possible 
that a positive feedback mechanism might 
exist which would allow the external wave 
to reach a large amplitude before leaving 
the sphere of influence of the black hole. 

An even stranger possibility is the 
“naked singularity”, which is a completely 
collapsed star nor contained in a black 
hole and therefore capable of being com- 
municated with. It may seem impossible 
to communicate with a speck of nothing- 
ness made of energy-less matter, but the 
prospect is not necessarily as bleak as that. 
If the collapsing star is spinning, as many 
stars are, then it still has angular momen- 
tum, and this prevents it from collapsing 
into nothing. There may, therefore. be very 
small, dense, spinning bodies which can 
reveal their presence in some way, such as 
exciting nearby gas into states which pro- 
duce radiation. 

Tt all sounds rather abstract, but black 
holes and singularities are of such great 
interest to physicists and cosmologists that 
the search for them is bound to continue 
Over the years. 


— 


"Horn loudspeaker 
design'' 


We apologize that it has been necessary to 
postpone the publication of the second part 
of J. Dinsdale's article “Нот loudspeaker 
design”. This second part will now appear 
in the May issue. 
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Doppler distortion in 
loudspeakers 


Simple techniques for the separation, measurement and 
assessment of intermodulation distortion due to the Doppler effect 


by James Moir, F.I.E.E. 


James Moir & Associates 


The significance of the Doppler distortion 
produced by loudspeakers has been the sub- 
ject of discussion for many years, opinions 
ranging all the way from “there isn’t any 
such distortion”, to the very opposite view 
that it is “the main source of distortion in 
loudspeaker reproduction". Such wide dif- 
ferences of opinion generally arisc when 
there is no well founded body of measured 
data on the extent of the distortion, but in 
this instance, the issue has been clouded by 
the different methods of expressing the 
scanty data that is available. It should assist 
our understanding if the origin of Doppler 
distortion is clarified. 


Frequency intermodulation distortion 


Consider a loudspeaker reproducing two 
tones having frequencies f, and f;, with a 
frequency ratio of twenty to one, then while 
the loudspeaker cone is moving towards the 
listener to reproduce one half cycle of the 
lower frequency, f}, it will simultaneously 
reproduce ten complete cycles of the higher 
frequency, fz. On the reverse half cycle of 
the lower frequency, while the cone is mov- 
ing away from the listener, it will reproduce 
the second ten cycles of thehigher frequency. 
This is a classical Doppler situation, the 
pitch of the higher frequency as heard by 
the listener, being increased as the source 
moves towards the listener, and decreased 
as the source moves away from the listener. 

An observer listening to a signal fre- 
quency, fz, from a source moving towards 
him with a velocity, v, hears the resultant 
note with a frequency, fz’, where, 


Af = fer vie 


where с = velocity of sound in air. When 
the source is moving away from him he 
hears the note as having a frequency, 


Si’ = fle—v)fe 

The velocity of sound in air is around 
1125ft/s and the velocity of the cone gener- 
ally below 101/5 but dependent, of course. 
on the frequency and amplitude of the lower 
frequency. Thus the maximum change in 
pitch (frequency) due to the Doppier effect 
is in the region below 1%. 

When the moving source is a loudspeaker 
diaphragm executing a sinusoidal motion, 
the note as heard by the listener will swing 
cyclically between the two limit frequencies 


quoted above at the frequency of modula- 
tion, fı, а simple example of frequency 
modulation. The mathematics of this are 
well understood, the known result being the 
appearance oftwo sidebands, symmetrically 
disposed about the carrier frequency at 
frequencies (f; + /\) and having amplitudes 
that are an indication of the extent of the 
Doppler distortion. It is necessary to dif- 
ferentiate between the value of the carrier 
frequency shift Af; measured in hertz and 
the frequency at which the sidebands due 
to this shift appear. The carrier shift is an 
indication of the extent of the Doppler dis- 
tortion and it is at its acceptable limit when 
it is only 20-30Hz. The sidebands are 
always spaccd from the carrier at the fre- 
quency of the modulation, fı, because the 
carrier frequency deviation is cyclic at this 
modulating frequency. 

"The amplitude of the two sidebands can 
be predicted by some mathematical mani- 
pulation of the basic equation for a fre- 
quency modulated wave. 


v = Wsin(2nfit-c M sin 27/1) (1) 


where 
Ме carrier frequency deviation 
"^ — modulating frequency 
-êh 
л 


Quantity М is the modulation index, fam- 
iliar to the engineer interested in frequency 
modulation broadcasting. With the stan- 
dards adopted for f.m. broadcasting a 
transmitter fully modulated to a deviation 


"of 75kHz by a 1SkHz signal, has а modula- 


tion index of 75/15 = 5 but as will be seen 
in the later discussion the frequency devia- 
tion in any audio application is at its very 
worst, only a few tens of herz and the 
resultant index, M, is almost invariably 
much less than unity. 

The amplitude of the two sidebands that 
are generated can be obtained by expanding 
Equation | in Bessel form. It has been 
shown that this results in the series 


e = EJM} sin 2л/,! 


+J,(M) sin (лы! + 2nf,)t 
+sin (2nf,—2nf, 1 
-J; 2) 


where Jy: Bessel function of order 0 
J,: Bessel function of order 1 
Jı: Bessel function of order 2. 


Values of Jo(A4), (М), J2(M) can be 
obtained from standard mathematical 
tables but examination of the data indicates 
that if the analysis is confined to the fre- 
quency deviation range thal is of real in- 
terest in Doppler distortion problems, then 
M is always below | and the sideband am- 
plitude is then simply M/2 x the amplitude 
of the carrier frequency. 

If it is assumed that the lower frequency 
signal applied to the loudspeaker is 100Hz 
then for M = 0.1, M/2 = 0.05 and the two 
sidebands have amplitudes that are 5% of 
the amplitude of the carrier frequency fz. 
The deviation Af; = 0.1 х 100 = 10Hz. 
This is the frequency deviation Af, of 
carrier f; and if this has the standard test 
frequency, of 3kHz the flutter amounts to 
10/3000 = 0.3%. 


Amplitude intermodulation distortion 


Distortion sidebands of a very similar type 
appear when a two frequency signal is 
applied to any device that has a non-linear 
input/output characteristic! If two sinu- 
soidal voltages V, = V sin (2nf,r) and И, = 
sin (лу, г) are simultaneously applied to a 
device having a transfer characteristic re- 
presented by the power series, 


И = аа И+а2 И? aV? +a, V? (3) 


the output will include in addition to the 


harmonics of f, and f; two sidebands hav- 
ing frequencies of (f +/,}and (f; — f) with 
amplitudes proportional to the coefficients 
a, and a, in Equation 3. It will be seen that 
the frequencies of these two sidebands are 
identical to those produced by frequency 
intermodulation but the amplitude of the 
two sidebands is determined by an entirely 
different factor, the degree of amplitude 
non-linearity in the device. The extent of 
this non-linearity is indicated by the value 
of the coefficients a, and a, in the power 
series of Equation 3. The sidebands рго- 
duced by this amplitude dependent inter- 
modulation are subsequently referred to as 
the a.i. sidebands. These a.i. sidebands are 
produced in loudspeakers by non-linearities 
in the suspension, non-uniform distribution 
of the magnetic field in the gap and at higher 
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frequencies by non-linearities in the con® 
material. 

The distortion spectrum that results from 
applying two separate test frequencies is in 
the simplest example like that shown in 
Fig. |. The two sidebands f; + /, are the sum 
of the Doppler and amplitude modulation 
components whereas the f; +2/, are almost 
invariably due to amplitude intermodula- 
tion. The remaining two distortion com- 
ponents are the first two harmonics of the 
two test frequencies f, and f;. 

it should be remembered that the pres- 
ence of the amplitude intermodulation side- 
bands implies the simultaneous presence of 
harmonic distortion components having 
frequencies of 2/1, 3/1, 2/2, 3f, etc. These 
have no equivalent in the frequency inter- 
modulation case. With the same amount of 
distortion power in both the f.i. and a.i. 

. sidebands, the total distortion power due 
to the amplitude dependent distortions will 
usually be the greater proportion of the 
total distortion. The first order intermodula- 
tion sidebands whether due to Doppler or 
amplitude intermodulation are seen to form 
only а small part of the total distortion. И 
is thus unlikely that their presence will be 
easily detected. 

It has generally been considered that the 
amplitude dependent distortions were the 
prime cause of much of the residual dis- 
tortion in loudspeakers. Perhaps it should 
be remembered that it has never been con- 
clusively demonstrated that the addition of 
the lower order harmonics alone results in 


i 


any significant loss in sound quality. Thus 
violins, all of unquestionable tonal quality, 
differ markedly in their harmonic structure. 
The quality deterioration that is evident 
when harmonic distortion is present is 
generally assumed to be due to the side- 
bands components (f; +71}, (f; + 2/1) etc.» 
that inevitably accompany harmonic dis- 
tortion, but do no! accompany the har- 
monics in musical instruments. 


Measurement technique 


Separate determination of the amplitude of 
the a.i. and f.i. sidebands has evidently 
proved difficult if judged by the complexity 
of some of the techniques used. The tech- 
nique to be described provides a simple 
method of not only separating the two sets 
of sidebands from each other but allows the 
f.i. sidebands to be separated from the music 
being reproduced by the loudspeaker. 

Our technique is to insert an amplitude 
limiter and f.m. discriminator designed for 
a carrier frequency of JkHz into the measur- 
ing system. This particularcarrier frequency 
was chosen as it allows data obtained to be 
compared with that obtained by other in- 
vestigators? when assessing the subjective 
effect of wow and flutter, a. very similar 
form of frequency intermodulation dis- 
tortion. 

The arrangement of the test equipment is 
shown in the block diagram of Fig. 2. Test 
signals are provided by two Bruel and Kjaer 
type 1014 signal generators, adequately de- 
coupled and fed via a Quad type 303, 50 


© 3 t 

M h 

E Mo 

a 

B cot 

9 -10$ ; 

n 

а 

iS 

< 

ai 

+ -204 

9 

AU 

o 

5 f2-fh fatt 

ш -30j | 

E 

+ Ж 

EI 

ш : 

wee < һ “at, 

ш | 

а 12-26 

Е +219 2%; 

g 

iid wee a. t. NE 
FREQUENCY (f) 


Fig. 1. Distortion spectrum of a 7in loudspeaker unit. 
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Fig. 2. Block diagram of the test equipment. 
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watt amplifier to the loudspeaker under test 
mounted in the open air. The output signal 
from the loudspeaker is picked up by a 
Bruel & Kjaer type 4131 microphone 
mounted on the axis of the speaker at a 
distance of | metre, amplified and then fed 
in parallel to the 3kHz limiter and dis- 
criminator and to a Marconi type 2330 
narrow band analyser. Meter M,, checks 
the amplitude of the two separate’ input 
signal components f, and f; and the total 
amplitude of the combined signals, meter 
M reads the f.m. distortion components 
only, while meter Му indicates the ampli- 


“tude of each of the individual components 


of the speaker output signal spectrum. The 
reading of М, is proportional to the fre- 
quency deviation of the carrier /,. This is 
related to the modulation index, M, by the 
simple relation, 


М = (Afax Mf. 


Beers and Belar? derived an equation for 
the f.m. distortion components. This is, 


[2 
distortion factor = 2900 2X V P 
x 


where P, is the power at frequency f, and d 
is the cone diameter. 

This equation provides a guide to the 
relations that should exist among the data 
collected. 

It will be seen that the distortion should 
be proportional to the frequency f; and to 


the amplitude of f, (i.e. JP). be indepen- 
dent of the amplitude of f; but inversely 
proportional to the square of the cone 
diameter. A measuring system intended to 
obtain data on the amplitude of frequency 
modulation sidebands should mect the 
following requirements. (1) The limiter and 
discriminator should not respond to an 
amplitude modulated signal. (2) No fre- 
quency intermodulation components should 
be measurable at the amplifier output termi- 
nals when the two-frequency test signal is 
applied. 

As used, the measuring system provided 
loudspeaker distortion values that were in- 
dependent of the amplitude of f; over a 
range of at least 10: | and they were directly 
proportional to the amplitude of f, up to a 
power output at least ten times the power 
applied to any of the loudspeakers during 
testing. The requirements of (1) and (2) were 
met with a large factor of safety. 


=, 


spectrum 
data 
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Fig. 3. Level of Doppler distortion. See text for further explanation (a) 12in (30.4cm) diameter loudspeaker (b) 4in ( 10.1cm) diameter 


loudspeaker. 


Amplitude intermodulation 
Measurement 
While the test system as shown in Fig. 2 
measures the frequency intermodulation 
components alone, and ignores the ampli- 
tude intermodulation components, it ap- 
peared desirable to be able to separately 
measure these amplitude intermodulation 
sidebands. To do this advantage was taken 
of the absence of any frequency term in 
Equation 3. Thus when none of the co- 
efficients of V in Equation 3 are frequency 
dependent, the amplitude intermodulation 
distortions produced are independent of the 
test frequencies, provided only that the 
amplitudes of the test signals are held con- 
stant. A choice of two frequencies such as 
4kHz and 900Hz eliminates almost all the 
components due to frequency intermodula- 
tion, leaving only the intermodulation com- 
ponents due to amplitude interactions. 
Experimentally, this is found to result in 
a modulating frequency of about 200Hz 
Below this, the coefficients become fre- 
quency sensitive. To obtain data in this 
region, advantage is taken of the dependence 
of the a.m. components and the indepen- 
dence of the f.m. components on the ampli- 
tude of f;. Experience, subsequent to the 
development of the technique, has shown 
that there is little advantage in using it for 
measuring the amplitude of the a.m. side- 
bands, values of adequate accuracy being 
obtained by subtracting the measured value 
of the Гм. sideband amplitudes from the 
measured value of the total sideband ampli- 
tude. There is some phase ambiguity in this 
but it does not appear to be significant in 
typical Joudspeakers. We now have а test 
system in which the amplitude intermodula- 
tion and frequency intermodulation com- 
ponents can be separately measured. 
Measurement of frequency intermodula- 
tion distortion is generally carried out with 
the lower frequency fi, somewhere around 
70 to 90Hz. A loudspeaker having a fre- 
quency response limited by a high cone- 
surround-enclosure resonance frequency 
will not reproduce at constant level fre- 
quencies below this resonance frequency 
because of the restriction to cone motion. 
In consequence, it will minimize Doppler 
distortion. Converselya loudspeaker having 


à prominent bass resonance in that portion 
of the frequency band containing high 
levels of bass signal, will introduce con- 
siderable f.i. distortion. 


Test samples 


The data obtained on three of the speakers 
is typical of the results obtained on many 
other units. They are fairly representative 
ol the products available on the market but 
the choice was biased towards demonstrat- 
ing the effect of radiator size on the fre- 
quency intermodulation distortions, 

The first unit tested was a 12in (30.4cm) 
cone speaker covering the full audio range 
mounted in a ported enclosure having a 
volume of 3,200 cu. in. The second was an 
enclosure of 1498 cu. in using a single 7in 
(17.7cm) diameter unit to cover the full 
range. The third was a 4in (10. |cm)diameter. 
unit іп an enclosure of 400 cu. in. 

All three systems were operated at an on- 
axis sound pressure level of 854В at the 
carrier frequency of 3kHz. lt is appreciated 
that this may be a little below the sound 
level at which the hi-fi enthusiast may 
operate his system but it enabled the per- 
formance of the three systems to be com- 
pared without grossly overloading the 
smaller units. In all cases the level of the 
lower frequency, f, was varied over a range 
sufficient to confirm the expected relation 
between sound pressure level and distortion 


Test data 


The first result was the finding that the am- 
plitude of the f.i. sidebands as calculated 
from Equation 2, for the two smaller 
speakers, agreed almost exactly with the 
measured values. This suggested that sub- 
tantially al! the distortion sidebands ( f; + f,) 
introduced by these speakers were due to 
frequency intermodulation, the amplitude 
intermodulation sidebands being at least 
20dB below the frequency intermodulation 
sidebands at the same frequencies. This was 
confirmed by further analysis of the 12in 
unit where thc a.i. distortion just about 
equalled the f.i. distortion. Typical test data 
is quoted in the following table, the results 
applying to a sound pressure level of the f, 
component of 85dB at a frequency of 80Hz. 

It isinteresting to note that the amplitude 


'Intermodulation distortions in 
typical speaker systems 


Cone 
| Amplitude Frequency 
diamet 
No гы (dB) (dB) 
4 -40 e 
8 —41 =25 
12 -43 -41 


intermodulation components showed little 
dependence on cone diameter, not only in 
the three units used for the tests quoted 
above, but in a large number of other units 
tested, This rather suggests that this residual 
distortion is a basic property of the dia- 
phragm material, but no further work has 
been carried out on this aspect of speaker 
performance. 


Distortion on programme 


In practice, frequency intermodulation 
takes place between all the components of 
acomplex music signal rather than between 
one high frequency and one low frequency 
signal. Music has an extremely complex and 
continuously varying frequency spectrum 
so another technique was devised to show 
the amount of frequency intermodulation 
distortion developed during the playing of 
an ordinary programme. This technique 
takes advantage of the lack of dependence 
of the frequency intermodulation distortion 
on the level of the higher frequency carrier 
signal, fz. 

A notch filter tuned to 3kHz is inserted at 
а convenient point in the amplifier system 
to remove the 3kHz components of the 
music, but at a later point in the chain, a 
3kHz signal from a signal generator is in- 
serted and adjusted to about 50% of the 
programme level. 

A filter in the microphone pre-amplifier 
circuit removes this inserted signal and the 
3kHz band from the reproduced signal and 
channels it through the limiter and dis- 
criminator and into a high speed chart re- 
corder. With the filter and the limiter and 
discriminator out of circuit a chart record 
of the signal at the microphone output is 
obtained. The chart is then re-wound, the 
filter inserted, the record replayed and the 
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Fig. 4. Level of Doppler distortion for a well-known electrostatic loudspeaker. 
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output of the discriminator recorded below 
the upper music curve. Thus we obtain two 
curves showing music and f.i. distortions on 
the same chart. This arrangement has the 
subtle advantage that it also eliminates all 
the wow and flutter modulation present in 
the recordings where these were used as test 
material. 

Typical results obtained on two speaker 
systems are shown in Fig. 3 as confirmation 
that the test system is not a limiting factor. 
Fig. 4 illustrates the results obtained on a 
well-known electrostatic loudspeaker. This 
particular unit has lower f.i. distortions 
than any other type so far tested. 


Significance of Doppler 


We now come to the significance of the 
Doppler distortions, a more contentious 
subject, ignoring the suggestion that it does 
not exist. The next line of defence is usually 
that the Doppler distortion cannot be heard 
and therefore is of no consequence. This is 
a sterile line even if it were well founded. 
Progress towards the perfect reproduction 
can only be achieved if each distortion is 
removed as it is identified. If we find a way 
to remove an inaudible distortion, it should 
be removed to help bring into prominence 
the remaining distortions and allow those 
to be deat with. As each distortion is re- 
moved those remaining become more ob- 
vious and at a later stage in the develop- 
ment, the distortion that was inaudible 
becomes of prime concern. 

How should we assess the importance of 
Doppler? The existence of several schools 


лоо sinusoidal modulation of piano 
music. 


of thought has led to much misunderstand- 
ing. If in a particular loudspeaker the side- 
bands due to Doppler are of greater ampli- 
tude than the sidebands at the same fre- 
quency due to amplitude modulation, it is 
almost certain that the Doppler sidebands 
are subjectively more significant. The am- 
plitude of the Doppler sidebands as a per- 
centage of the carrier can then be compared 
with the amplitude of the a.m. sidebands at 
the same frequency expressed in the same 
way. This is the technique we use to indicate 
the relative importance of the a.m. and f.m. 
sidebands. On this interpretation virtually 
all the sidebands are due to Doppler when 
using single loudspeakers having cone 
diameters below twelve inches. At this 
diameter the a.m. and f.m. sidebands are 
about equal, but in speakers having cone 
diameters above this value the a.m. dis- 
tortions predominate. 

We have earlier noted that the sidebands 
whether due to Doppler or amplitude inter- 
modulation are only а smajl part of the total 
distortion spectrum and if judged on this 
basis it is possible to show that their 
presence is of no significance. There is, how- 
ever, little evidence to suggest that the lower 
harmonics themselves are subjectively an- 
noying, largely because they are harmonic- 
ally related. This simple harmonic relation 
does not hold for any of the sum and dif- 
ferencecomponents so they may be expected 
to be more annoying per per cent, than the 
harmonics. For these reasons it would seem 
unreasonable to expect the subjectively 
judged distortion to be indicated by com- 
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paring the power in the Doppler sidebands 
to the tota! distortion power. 

Yet other approaches are to express the 
amplitude of the f.m. sidebands as a per- 
centage of the amplitude of the carrier fre- 
quency f; or to compare the total power in 
the two f.m. sidebands to the power in the 
carrier frequency fz. We feel that neither of 
these are as realistic as comparing the am- 
plitude of the a.m. sidebands and Doppler 
sidebands at the same frequency. 

An alternative way of assessing the im- 
portance is to compare the values of flutter 
that result from the Doppler process with 
the known data on the significance of flutter. 
The most comprehensive data is that due to 
Stottand Axon.? Ina well conducted experi- 
ment they found that the "just audible" 
amount of flutter was around 1%, when 
reproducing piano music. Their data is re- 
produced in Fig. 5. On this basis all the 
loudspeakers used in our music recording 
tests would be adequate. I personally would 
reject this view, feeling that even a moder- 
ately experienced observer is about ten 
times more sensitive to flutter than Stott and 
Axon suggest. Thus on balance, [ feel that 
comparing the amplitude of the f.m. and 
a.m. sidebands gives a true picture of the 
relative importance of the f.m. and a.m. 
sidebands. 


Listening tests 


Obtaininga decision by listening tests is un- 
likely to be a simple matter. Not only is the 
distortion power in the sidebands a small 
part of the total distortion but the f.m. and 
a.m. sidebands vary in different ways when 
the amplitude of the high frequency signal, 
changes. The Doppler component is not 
dependent upon the amplitude of the high 
frequencies being reproduced, whereas the 
amplitude intermodulation distortion is 
directly proportional to the amplitude of 
the higher frequencies. Thus the proportion 
of the f.m. and a.m. sidebands to the total 
sideband distortion power varies continu- 
ously as the music spectrum changes. 

We have attempted to assess the import- 
ance by experiment but only with a smalf 
listening crew. The Doppler sidebands in 
the 3kHz region were removed by suitable 
filters and tape recorded. The a.m. side- 
bands were similarly obtained by filtering 
from the signal spectrum in a slightly over- 
loaded amplifier and these were also tape 
recorded. The two sets of sidebands were 
then compared when reproduced at the 
same level. Both observers were agreed that 
the Doppler sidebands were subjectively 
more annoying than an equal percentage of 
the a.m, sidebands. 

As a second check the performance of 
three loudspeakers having very similar fre- 
quency response and amplitude distortion 
figures but very different Doppler distortion 
figures were subjectively compared and 
again both observers decided that the 
speakers with the higher Doppler distortion 
values sounded rougher than the speaker 
with low Doppler distortion values. The 
result is more convincing because the de- 
cision about the sound quality was made 
before either of the observers knew that one 
of the speakers had much lower Doppler 
distortion values than the other two units. 
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Fig. 6. Level of Doppler distortion (a) three unit monitor with 3kHz cross- 


Reduction of Doppler 


On the basis of the test data Presented 
earlier it appears necessary to have а bass 
radiator area not less than about 120-150 
Square inches in any single wide band loud- 
speaker, 

It is often thought that the use of a two 
unit system isa complete solution but this is 
highly unlikely when changeover frequen- 
cies in the kHz region are used, a practice 
that is almost universal because of the ex- 
tension of the frequency range that results, 
Allthe signal components below thechange- 
over frequency are then Doppler modu- 
lated. If two separate units are used, each 
dealing with a fraction of the total spectrum 
the crossover must be in the 300-500Hz 
region to remove the relatively large low 
frequency signals from the high frequency 
unit. 

This aspect {s well illustrated by the charts 
in Fig. 6 representing two high quality (and 
high priced) speaker systems. In respect of 
Doppler distortion, it will be seen that 
neither system is significantly different to 
the single 12 inch unit. On comparing these 
results with those quoted earlier for the 
electrostatic speaker, the clectrostatic unit 
distortions are about fivc times lower than 
the speaker system using a 3kHz cross-over. 

Simple cross-over networks are of little 
value. A series capacitor achieved very little, 
for the current in the speaker unit is then 
directly proportional to frequency below 
the cross-over frequency and the h.f. unit 
tends to Operate as a constant velocity device 
up to the changeover frequency. Any cross- 
over network must have an attenuation of 
at least 12dB/octave below cross-over to 
effectively eliminate low frequency modu- 
lation of the high frequency speaker. 

A three unit system can be a further мер 
in the right direction if the lower changeover 
frequency is below about 500Hz but it is now 
automatically so. The acoustic impedance 
facing the middle range and high frequency 
unit diaphragm is modulated by the low 
frequencies reproduced by the larger low 
frequency speaker and in some systems this 
results in appreciable Doppler distortion. 

As another alternative, horn loaded de- 
signs, can be adopted. The mouth area of 
the horn is then the effective area of the low 
frequency radiator. This is generally several 


hundred square inches: and thus Doppler 
distortion is almost invariably very much 
lower than from any other type of speaker. 
This is one reason and possibly the major 
reason why horm loaded loudspeakers 
usually have a “cleaner sound” than any 
open diaphragm speaker system though 
this may be accompanied by a more re- 
stricted bass response. It is suggested that 
the achievement of low distortion is much 
more important in obtaining good sound 
quality than any extension of the frequency 
range below 70-100Hz. 
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over frequency (b) three unit monitor with 2kHz crossover frequency: 


This article is the essence of a paper read 
at the September 1973 mecting of the Audio 
Engineering Society of America in New 
York. 
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Communications 74 
Brighton June 4 to 7 


Users of radio and fine communications 
systems will find the very latest techniques 
and equipment described and demonstrated at 
“Communications 74", a four-day conference 
and exhibition to be held at the Metropole 
Convention Centre, Brighton, Sussex. from 
June 4 to 7. Over 100 exhibitors will take part 
and 56 papers will be read. Some papers and 
exhibits will be of interest to communications 
equipment designers. Full details will be given 
next month but here is some advance informa- 
tion: 

Exhibition. The 100 or more exhibitors will 
include many of the best-known names in the 
UK electronics industry, together with organ- 
izations such as Cable & Wircless, the Post 
Office, the MPT. the Ministry of Defence 
and the Home Office. The event is supported 
by the Department of Trade and Industry and 
the Electronic Engineering Association, and 
will cover the fields of data communications, 
civil mobile radio communications, fixed radio 
communications, defence communications, 
recording systems, test equipment and ancillary 
devices and equipment. For free exhibition 


tickets contact the organizers: ЕТУ Cyber- 
netics Ltd, BETA, 109 Kingsway, London 
WC2 6PU (telephone, 01-405 6233; cables, 
BUSQUIP LONDON \С2). 

Conference. The 56 papers are to be presented 
by speakers from well-known companies, 
colleges, Government departments and other 
organizations in the field of communications. 
Overseas speakers will come from Canada, 
Denmark, Germany, Japan, Sweden and the 
USA. Organized by Electronics Weekly and 
Wireless World, the conference will be divided 
into four broad subject areas: June 4, data 
communications day; June 5, mobile com- 
munications day; June 6, fixed communications 
day, June 7, defence communications day. 
While the emphasis of the conference is on 
uses of communication systems, there will be 
four equipment design papers presented on 
each day, run in a separate morning session. 
For Е information contact: Roger Wool- 
nough, IPC Electrical-Electronic Press, Dorset 
House, Stamford Street, London $Е1 9LU 
(telephone, 01-261 8590). 


News of — 
the Month 


Anglo-French digital 


telecommunications pact 

France and Britain are to collaborate in 
the development, manufacture and market- 
ing of а digital telecommunications 
switching system. It will be based on a 
combination of the existing E10 digital 
switch, developed by the French company 
CIT-Alcate| and at present operated in 
the French public telephone network, and 
the system 250 stored programme con- 
{rol processor, developed by Plessey. 

The importance of the digital switch is 
its use in the pulse code modulation sys- 
tem of digital transmission which has 
already been adopted by the British and 
French Post Offices as their future stan- 
dard and which administrations all over 
the world are expected to turn to in the 
1980s. 

Development costs could be 5 to 10 
million pounds, and the partners claim 
that the world market for their sort of 
product in the early 19805 will be around 
£500m a year—excluding the US, Japan 
and Germany. The system is code-named 
Felicite and the partners should be ready 
to take orders by the end of 1976. 


Sonex versus 
Hi-Fidelity '74 
Competition for the annual Sonex audio 
exhibition held this year at the Post 
House Hotel, Heathrow will have given 
the organizers food for thought. Thirty 
companies exhibited their products at the 
nearby well-organized Hi-Fidelity ?74 
exhibition in the Heathrow Hotel, as 
opposed to 35 at Sonex. Both exhibitions 
ran during the same period from March 
27 to 31. The need for a new exhibition 
arose, according to the organizers, Pyser 
Britex (Swift) Ltd, through increasing 
annoyance expressed by manufacturers 
and distributors at the conditions under 
which they have been obliged to display 
their products at recent exhibitions—‘It 
is impossible to mount a worth-while hi-fi 
exhibition where most of the products 
have to be displayed in small hotel bed- 
rooms”. 

Attendance at Sonex was similar to 
that at the Hi-Fidelity ^74 exhibition. In- 


formation on new products introduced at 
both shows will be presented in the next 
issue of Wireless World. 


17% UK semiconductor 
growth predicted 


40% for m.o.s. circuits 

In predicting the growth of the UK semi- 
conductor industry for 1974 at а “соп- 
servative" 17%, J. D. Hurley who is 
general manager of ITT Semiconductors 
said his forecast had been tempered bc- 
cause of recent increases in the price of 
gold (gold content can account for as 
much as 2596 of device prices) and other 
raw materials. Despite the shortage of 
silicon wafers, due to the *lead" time of 
capital investment of two to three years 
following the 1971 recession, device 
prices had been held firm. Mr Hurley said 
in reviewing the semiconductor industry 
for 1973. 

During that year there was a sharp 
growth in custom circuits (up bv 10096), 
and a general semiconductor growth 
(28%) that exceeded ITT expectations 
(16%). A trend to m.o.s. and complex 
1.65 was confirmed. and “forward integra- 
tion"—the semiconductor industry mak- 
ing complete calculators, watches, micro- 
computers and electronic cash registers— 
became fact. EEC legislation came into 
operation. one effect of which is that duty 
must be paid on equipment if the majority 
of devices used are not European. 

For ITT Semiconductors it was a year 
of record export growth, and of 55 new 
products, contributing to a 25-fold in- 
crease in m.o.s.. television and custom 
bipolar i.cs and an overall sales increase 
of 60% (against a predicted 30%). It also 
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marked recofd capital investment for 
ITT—in new diffusion and design areas 
and in new equipment, both for mask- 
making and automated assembly. Three- 
inch silicon wafers can now be handled. 

Other UK electronics industry predic- 
tions for 1974 include a 15% increase in 
value of semiconductor device usage in 
colour receivers, a 20% increase in tele- 
communications equipment and a 17% 
increase in the computer and industrial 
sectors. In the semiconductor industry, 
exports are expected to be up and imports 
down. A 40% growth in m.o.s. devices 
is anticipated with a doubling for silicon- 
gate and complementary devices—see 
histogram on this page. For themselves, 
ITT Foots Cray expect another year of 
high capital expenditure and a 47% sales 
increase. maintaining their capability in 
both m.o.s. and bipolar devices, and in 
both digital and analogue areas. Current 
m.o.s. involvement includes automotive 
products, “white” goods controls, indus- 
trial controls, telephone devices, display 
drivers for electronic voltmeters, cash 
registers, cipher machines, computers and 
calculators, as well as unspecified mili- 
lary systems. 


Universal telephone 


microcircuit 

А new m.o.s. 1.5.1. microcircuit can provide 
the electronics for a line-powered, push- 
button telephone incorporating both access 
pause and re-dial facilities. It can be pro- 
grammed to suit the impulse dialling 
speed, the mark-to-space ratio and the 
inter-digit pause of any national telephone 
system employing impulse dialling 
principles. 
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Forecast for UK m.o.s. market shows an overall 40% increase for 1974 over 1973. This 
masks a forecast 100% increase for silicon-gate and complementary devices. (Source: 


ITT Seniiconductors.) 
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The microcircuit, AY-5-1100 series, 
was developed by General Instrument 
Microelectronics at their Glenrothes, 
Scotland design centre and has a 20-digit 
capacity to provide adequate storage for 
future intercontinental STD numbers. 
A re-dialling facility is provided in two 
of the versions. If a number is engaged, 
the caller merely presses the retain-button 
and replaces the receiver. Then when he 
picks up the phone, if the line is free, the 
number is set up ready to be re-dialled 
with one button depression. The micro- 
circuit has been designed to work with a 
store-and-control chip to form a short 
number or “repertory” dialler. 

The complete microcircuit sub-system, 
providing re-dialling facilities is available 
in ап 18-lead d.i... package. Control pins 
are provided for externally adjusting the 
impulse rate, inter-digit pause and mark- 
space ratio. 

In the 12-lead TO8 version, impulse 
rate, inter-digit pause and mark-to-space 
ratio are all mask programmed to the 
customers’s specification, and the access 
pause and re-dial facilities are omitted. 
This circuit arrangement provides: the 
optimum packaging solution for applica- 
tions where single number repertory 
dialling is not required. Versions with 14 
and 16 leads complete the options open 
‘to the manufacturer. 


Error-free underwater 


communication 

What is believed to be the first telegraph 
error detection and correction equipment 
designed specifically to provide teleprinter 
to teleprinter communication under water 
has just been completed. The equipment, 
called Sonar 2010 by the Royal Navy, 
was designed by Marconi Communication 
Systems Ltd, in collaboration with the 
Admiralty Underwater Weapons Estab- 
lishment for Royal Navy underwater 
tactical communications. 

The programme to produce the type 
2010 equipment started in 1967 with a 
series of studies in which research equip- 
ment was taken to sea on vessels of the 
Royal Navy to determine the, techniques 
that could be best employed to overcome 
the many difficulties that face the under- 
water communicator. The problem is 
particularly acute in data transmission, 
which has to cope with the effects of 
fades, multipath, noise bursts and doppler 
shifts caused by the relative motion be- 
tween communicating vessels. 

From the early research trials, a com- 
bination of techniques was involved, and 
this was followed by the design and manu- 
facture of prototype production equipment. 
A further series of sea trials took place 
and the equipment was evaluated under a 
variety of propagation conditions chosen 
to represent those found in service use. 

The trials were highly successful and 
beat the target of 98 per cent error free 
copy under a wide range of propagation 


These watches don't tick. Even so, 

180 million were sold in 1972 and RCA 
expect the total to reach 300 million by 
1980. 


conditions from shallow water, deep sea 
and rough sea to calm tropical conditions. 
It was also shown that the 2010 can pass 
traffic at a greater transmission rate than 
can be achieved by speech. 

Production is scheduled to start this 
year and will cover a shipfitting pro- 
gramme of existing and new RN vessels 
Over a period of years. Interest has also 
been expressed by NATO and Common- 
wealth countries. 


Sensitive solid-state TV 


camera 

A very sensitive solid-state television 
camera. capable of taking pictures by the 
glow of a candle has just been developed. 
The new television camera is wallet-sized 
and weighs less than a pound. Developed 
by General Electric in the United States, 
it can be adapted for use with an ordinary 
television set to produce exceptionally 
crisp images even when light levels are 
extremely low. 

The camera light sensor is ‘a charge- 
injection solid state device—a quarter- 
inch-square m.o.s. chip which performs 
the same job as the camera tube in con- 
ventional TV cameras. Since the miniature 
device can be fabricated with current 
solid-state manufacturing techniques, it 
could be manufactured for a fraction of 
the cost of a conventional television 
camera, 

Each pair of 20.000 capacitors on the 
imager-chip functions as an individual 
light-sensing device. As light strikes the 
chip, each capacitor-pair collects a charge 
Proportional to the light striking it. To 
Process the electrical charge into a tele- 
vision picture, each pair of capacitors is 
individually addressed by scanning cir- 
cuits to release its charge, “injecting” it 
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into the base of (ће chip. The imager сап 
be scanned at speeds compatible with 
ordinary television sets. If a pair of capaci- 
tors should fail, the result is only one minute 
dark spot on the screen. 


Circards award 

The Circards idea has won recognition 
as the best innovation in IPC Business 
Press journals during 1973; Wireless 
World entered the scheme on behalf of 
the compilers—Jack Carruthers, John 
Evans, Joe Kinsler and Peter Williams, 
all of Paisley College of Technology— 
with the conviction that Circards was a 
unique innovation in electronics informa- 
tion publishing. 

As well as providing performance 
graphs and data on tested circuits, both 
new and standard, Circards describe cir- 
cuit operation. effects of component 
changes, how to modify circuits to extend 
Performance, and give component 
values and suggestions for further reading. 
Articles published in the journal alert and 
introduce readers to the chosen topic. 
Format is chosen for ease of handling 
“at the bench”. 

Circards are available in sets of ten.or 
12, cards, at £1 per set (see р.100). 


Optical reader captures data 

A system based on an optical page reader 
has been developed by the Communica- 
tions Branch of British Airways for use as 
an input device to their worldwide tele- 
graph network. The airline is marketing 
the equipment in the UK under the name 
BARDATA. 

An electric typewriter produces both 
the clearly human readable character and, 
immediately beneath it, a miniature bar 
code. By separating the need for the 
machine to read from a complicated 
character-comparison technique and 
allowing it to simply scan the bar code, 
it has been possible to produce an econ- 
omic desk-top optical reader. 

The technique, using a page reader by 
the Datatype Corporation of Miami, USA, 
was originally designed to provide an 
effective means of converting typed 
script into typeset for the newspaper in- 
dustry. It can also be used as a computer 
input system and has application in the 
field of order entry and stock control. 


Arthur Bulgin 

A well-known personality in the British 
electronics industry, Arthur F. Bulgin, 
chairman of A. F. Bulgin & Co. Ltd, died 
at Westcliff, Essex, on March 29, aged 
75 years. He was one of the founders in 
1932 of the Radio & Electronic Com- 
ponent Manufacturers’ Federation. His 
passing marks the end of 51 years in the 
industry. 


Letters to 
the Editor 


Sound radio compression 

I realize that m.f. broadcasting is, by and 
large. a passé subject in this swinging 
quadraphonic era. Nevertheless, there 
must still be a lot of people about who, 
like myself, live in poor reception areas 
for v.h.f., listen to reasonable quality car 
radios, and have perforce to use m.f. 
when, as is becoming increasingly com- 
mon, the complementary v.h.f. channels 
are devoted to different programmes. 

In general I have no complaints about 
the quantity of signa! received or of 
interference. What does get my goat is 
the apparently unnecessary and deliberate 
degradation of programme quality which 
resulis from the application of excessive 
degrees of audio compression at some 
transmitters. 

Until a year or so ago the local prize 
for wooden sound was firmly held by the 
Brookmans Park Radio 4 transmitter but 
it has now passed to the most effective 
audio mangler I’ve heard for a long time, 
the Radio London transmitter at the same 
location. To hear the compressor of this 
one attacking the individual syllables of 
the words of slow speakers and rendering 
them almost unintelligible is an experi- 
ence to forego. 

I wonder if your erudite readership 
could provide me with a rationale for the 
practice and perhaps persuade me that, as 
a manifestation of “progress”, it improves 
my listening lot. 

C. Higham, 
Oiney, 
Bucks. 


Plug-in p.c. boards 


As large users of professional audio 
equipment we have become increasingly 
concerned about one particular aspect 
of reliability. It has been our experience 
that a high proportion of faults are due to 
contact failure in switches, connectors. 
etc. Switches have improved considerably 
in recent years with the use of better 
contact material, but one area of persistent 
trouble is the plug-in printed circuit board. 

This all seems to stem from the very 
widespread practice. with most manufac- 


turers, of not fitting a male connector 10 
the board, It is almost standard to form 
contact “fingers” on the edge of the 
board which are then “hard gold plated”, 
and this then mates with various forms of 
edge connector. Without exception, we 
have had contact trouble with this type of 
board from every manufacturer whose 
products we use. In contrast to this we 
have been using p.c.bs in equipment that 
we have built ourselves, for about seven 
years, and each board is fitted with a male 
connector. usually the ISEP type made 
by ITT. To the best of our knowledge 
we have never had a failure using this 
system. The cost of a typical 25-way 
male connector is about 90p, and we 
consider this a small price to pay for 
reliability. The cost of a fault occurring 
on a recording session, with a studio full 
of musicians, can be very high. It is still 
worse if the fault is not a complete break 
and is not noticed until after the session. 
One further disadvantage of the board 
with integra! connector is that. if you have 
the misfortune to drop a board on its con- 
nection edge, this can easily be broken. 
The whole board is then a write-off. 

So manufacturers please note, you are 
indulging in dangerously false economy. 
Some of the p.c.bs can cost as much as 
£300 for a spare, and still they won’t 
spend £1 or less on a male connector. 
One manufacturer of tape recorders even 
multiplies the madness by plugging one 
board into another which is itself plugged 
into a third board! 

R. N. Goodman, 
The Decca Record Company Lid, 
London, N.W.6. 


The costs of engineering 


Your editorial in the December 1973 
issue on the “Costs of Engineering" calls 
for some comment. In the first place. the 
cost estimates made at the start of large 
engineering projects are usually made by 
engineers themselves and not. as you 
imply. imposed from without Бу 
authorities deficient in engineering com- 
petence. However, it is not my purpose to 
discuss this aspect of the problem in detail. 

A more important matter which I wish 
to raise is to question the justification for 
basing policy in engineering project work 
so strictly on a purely “cost” basis as we 
have tended to do in the last two decades. 
To the accountancy minded managers by 
whom we have come to be dominated. 
“cost” has come to mean cost in the short 
term. Since accountants rarely look more 
than five years ahead. if as far. the cost 
of a project tends to be based entirely on 
the estimate of present-day costs or at 
best an extrapolation of these for a year 
or two ahead. It takes no account what- 
ever of the real cost to the community as 
a whole over a much longer period 
extending often to several decades. An 
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obvious is the readiness with which we 
turned to oil for electricity generation 
and away from coal only ten or so years 
ago just because oil was then so much 
cheaper. Nor do the cost-accountants pay 
very much attention to the hidden or 
secondary costs of projects such as costs 
which may be attributable to polution of 
the environment. 

It seems to me to be imperative to 
cease to regard short-term costs as $0 
overwhelmingly important and instead 
to attempt to use value to the community 
in the longer term as the criterion by 
which to judge whether new engineering 
projects should go ahead or not. I accept 
that it is extremely difficult to arrive at 
credible estimates of value to the com- 
munity but this is no excuse for not trying. 
William Ross. 

Malvern, 
Worcs. 


Model railway control system 


I would like to reply to Mr Ganderton's 
criticisms (March, Letters) about my 
article *Model railway control system" 
published in the November 1973 issue. 

Armature inertia after power is 
removed permits coasting for a few 
milliseconds as shown “typically” in 
Fig.l of the article. The mechanism used 
does .not affect the control system 
function; gear or worm and wheel 
mechanisms are both successful. The 
addition of a large flywheel increases the 
staring load of the motor and makes 
smooth "start from rest" more difficult 
than without a fly wheel. 

The “armature slot” (after removal of 
the armature) of some Hornby, now 
Hornby/Wrenn, mainframes can be sawn 
and filed out to take a ring field magnet 
and still retain the original bearings. A 
suitable magnet is obtainable from a 
“Monoperm” motor sold by Radio 
Control Supplies Ltd, 581 London Road, 
Isleworth, Middlesex. A 2-6-4 tank has 
been succesfully modified. 

I agree that anyone lacking confidence 
in their skills with saw and file and 
electronics “should leave well alone". 

Criticisms regarding Hornby ring field 
motors are best directed to Hornby & Co. 
Motors taking 2A under stalled con- 
ditions are quite suitable for the control 
system. The “about 6-watt" dissipation 
quoted in my article is for an eight- 
coach train traversing 3ft radius curves 
on a typical gradient (1:200) at full speed. 
Apparently, Mr Ganderton has over- 
looked the fact that it should not be 
necessary to apply full power to start a 
heavy train. On the train detailed above 
a 2596 duty cycle was necessary. thus 
even under a 2A stall condition and with 
coach illumination the dissipation in 
Try, or Tr, is typically (24.5—12)2 X 
0.25=6.25 watts, using Trix ‘Scotsman 


example which is currently only too , with Milliperm motor. 


Wireless World, April 1974 


3.05A in Fig.2 relates to the peak 
on-demand current at 29.5 volts expected 
of the power supply and is equal to a 
nine-coach train pulling away from stop 
with lights and whistle on, i.e. full load for 
this controller. The Peco Streamline track 
used to run the system on has given.no 
trouble during 12 months of service. 
Track current.carrying capacity has been 
found adequate at 0.1 volts drop/yd/amp. 
Every possible track type has not been 
tried and tested; however, the track used 
by Mr Ganderton will probably be 
adequate provided sufficient connection 
points are used. Mr Ganderton’s figure 
of 2.5A for l.S'mm c.sa. copper con- 
ductor is surely incorrect; the IEE 
Regulations for Electrical Equipment, 
page 126, rate l.5?mm c.s.a. copper 
conductor at 13A. Current collection 
limitations of the brush system and 
contact pressure of the wheels are a more 
likely source of trouble; however, no 
trouble has been experienced so far, 
standard brush gear being used. 

Electronics for coach lighting fits 
inside the toilet or parcels compartment of 
most coaches, other coaches having room 
under the seats. The original coaches 
modified had ample room to house the 
electronics and still retain the original 
Seats and passengers etc. А photo 
depicting the above, and another showing 
electronics for whistle and locomotive 
‘etc in a Trix ‘Scotsman, was supplied 
with my article but not published. 

I am well aware of the scales used by 
Trix and that I have accepted a com- 
promise. However, eventually this is true 
of most modelling in my opinion, eg. 
full size track is not nickel plated, nor 
do railway companies require 15 locos 
to handle 35 coaches! 

The first* loco cost £3-50 to modify. 
the whistle a further £4 and each coach 
about £1-25. A controller cost about £12 
to build, since a controller has to be 
provided anyway. The real extras are 
only the locomotive and coach costs, 
which. considering the extra realism 
derived from train operation, is, I feel, 
cheap. The system has been fitted. with- 
out interfering with cab fittings or crew. 

Mr Ganderton states that the system 
is “not a viable proposition” and that the 
same or better results can be obtained at 
lower cost by other electronic circuits. 
Jn the absence of such circuits I can only 
conclude that Mr Ganderton is doing 
a little pointless huffing and puffing. 

P. Cowan. 


*Not including motor modifications which may 
cost a further 50р—Ё1. 


Modified automatic noise 
limiter 

Having tried out most of the modifica- 
tions to the Nelson-Jones tuner 
suggested in your columns during the past 
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two years, I was most interested in the 
automatic noise limiter described by P. 
Hinch (November 1973 issue) as his 
circuit offered a simple, add-on method of 
muting the high  inter-station noise 
characteristic of these tuners. 

l built and installed a noise limiter. 
It worked well except when the sensitivity 
of the noise sensing circuit was increased 
(by Ri on Mr Hinch's Fig.1) to remove 
all but the signals from the local trans- 
mitter. When a programme with high stereo 
content was being received, the limiter 
would intermittently mute on loud 
passages. Apparently some of the multi- 
plexed stereo signal (up to 53kHz) was 
getting past the 3-pole high-pass filter 
used to separate broad-band noise from 
the broadcast signal. 

The filter used by Mr Hinch is equiva- 
lent to three 100kHz single-pole filter 
sections cascaded, and has a rather gentle 
roll-off, as can be seen in curve (a) in 
the accompanying graph. By tolerating 
Some pass-band ripple, this filter can be 
replaced by a Chebychev filter having-a 
much sharper cut-off. Curve (b) shows 
the response of a 0.5dB ripple, 3-pole, 
Chebychev, having a similar (150kHz) 
—3dB frequency to Mr Hinch’s design, 
but with the attenuation at SOkHz increased 
from 21dB to 35dB. This filter response 
can be obtained, using the tables given 
by M. Bronzite (W.W. March 1970, 
p.117), without changing the design of 
Mr Hinch’s circuit, by making the 
following component value changes 
(referring to his Fig.1): 

C, 33 pF silver mica or polystyrene: 
R, 27kQ 

R, 33kQ 

R, 1.8ka 

R, 33k0 

R, 82КО All 5% carbon film. 

I have also added a 22nF disc ceramic 
decoupling capacitor between +V and 
earth, close to Tr,. As C, has been halved, 
these modifications also reduce the 
loading on the tuner output in the 
0-53kHz frequency range. 

Using a noise limiter with these 
modifications, I have been able to cut off 
all but the local transmitter. and, even 
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with Ку set for maximum sensitivity, 
there is no muting due to strong stereo 
signals. 

M. L. G. Oldfield, 

Department of Engineering Science, 
Oxford University. 


TV picture interference 


I have read with interest D. C. Cooper’s 
letter published in December concerning 
moving dots on his TV picture. 

I, too, have noticed the appearance of 
similar dots on my monochrome u.h f. 
set. first on BBC2 and then, a few months 
later, on ВВСІ. The ITV picture is. so 
far. unaffected. Unlike Mr Cooper's, 
though, my dots appear in a single line, 
slightly above the field test pulses, і.е. 
outside the picture area. 

I cannot explain these dots. except that 
Ithink they cannot be anything to do with 
cable distribution systems as suggested 
by Mr Wood of the BBC, as my reception 
is direct from the Mendip transmitter. 
George Cavarra, 

Bristol. 


I, too, have observed the moving pattern 
of dots on a television screen and sup- 
posed that they were connected with the 
BBC data transmission experiments. 
Unlike Mr Cooper's, (December 1973 
issue) observations, mine occurred on a 
monochrome receiver (BBC2 transmis- 
sion) but at the extreme top of the 
picture. They are, I assume, only seen 
because the frame amplitude has deter- 
iorated—the set is some ten years old. 
I have not observed it on a new colour 
set operating from the same aerial. Like 
Mr Cooper, I live in the Guildford area, 

1. С. Steel, 

Guildford, 

Surrey. 


Multimeters for blind 
students 


Readers may be interested to hear of two 
d.c. multimeters for blind students built 
recently for schools in Sydney. The 
circuitry of the instruments, as shown, 
owes much to that of the aural-tactual 
meter described by Dr R. S. Maddever 
(Wireless World. January 1973). 

As in Dr Maddever's circuit. Tr; drives 
a constant current of O.1mA through R, 
which thus produces a variable reference 
voltage between 0 and lO0mV. Now, if 
the reference voltage is appreciably 
greater than an applied input voltage, 
the output of amplifier A is positive and 
that of amplifier B is negative. Con- 
versely, if the reference voltage is 
appreciably less than that applied to the 
input, the amplifier output polarities are 
reversed. Thus in both cases, either 
amplifier A or B in conjunction with 
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Circuit of multimeter for blind students (G. P. Roberts). Tr, and Tr; are silicon p-n-p 
types, e.g. BC177, BC187. D, is а 400mW, 4.3V zener diode, e.g. BZX79/C4V3, and 
other diodes are small signal silicon types, e.g. BA100, IN914A. 


diodes. D, or D; is able to sink the 3mA 
required to operate the “minisonalert” 
which produces an audible signal at 
3500Hz. However, the network consisting 
of Rg, Ку and R, is arranged so that for 
values of reference voltage very nearly 
equal to the input voltage, the outputs of 
both amplifiers go positive, producing an 
audible null. The width of the null—a 
compromise between accuracy and ease 
of setting of R;—is adjusted by means 
of R, In practice, the high open loop 
gain of the Motorola 1458 dual op-amp 
ensures that the “edges” of the null are 
quite sharply defined, allowing the null 
width to be made as small as 0.2mV. 

Where an attenuator raises the source 
impedance as seen by the input, the 
capacitor С, allows the instrument to be 
used to measure d.c. quantities con- 
taining moderate amounts of a.c. ripple. 
Although slowing the response time, this 
facility is useful when poorly regulated 
mains supplies are involved. The zener 
diode D, is included to further stabilize 
the current sources Tr, and Tr, against 
changes in battery voltage. 

The instruments were built in diecast 
aluminium boxes measuring Bjin X 5jin 
X 2іп. A simple in-built attenuator 
provides push-button selection of three 
voltage ranges (1V, 10V and 100V) and 
three current ranges (10mA, 100mA and 
1A) А standard linear wirewound 
potentiometer was used for А ; and this, in 
conjunction with a large pointer and 


embossed scale of 2.2т. radius, was 
found to be easily read to accuracies of 
within 2% of full scale. Front panels were 
made from plastic laminate board. 
Braille dots were made by pushing 
ordinary dress-making pins through tight 
fitting holes drilled in the board, and 
cutting off their stems flush with the 
other side. The panel was also engraved 
for the benefit of sighted teachers. 

The materials and metalwork were 
provided by the School of Mathematics 
and Physics, Macquarie University, with 
help particularly from Mr Ingram 
Paterson. 

G. P. Roberts, 
Cheltenham. 
N.S.W., Australia 


Buying groups 

May I through the courtesy of your 
columns bring to the attention of com- 
ponent retailers the way we are attempting 
to deal with an urgent problem which 
affects all of us—I refer to the shortage of 
electronic components. 

There are many buying groups operat- 
ing successfully in commodities ranging 
from groceries to television sets, but we be- 
lieve we are the first (and perhapstheonly 
one) dealing in electronic components. We 
are the poor relation of this industry and it 
is the manufacturer who can buy bigger 
quantity who comes first. “Group One” 
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has been functioning for about three 
years, during which time it has prevented 
the total disappearance of many vital 
components by large purchases. To give 
us more buying power we would like to 
recruit more members. Would any elec- 
tronic component retailer who is interested, 
please contact me atthe address below. 

A. Sproxton, 

Home Radio (Components) Etd, 

234—240 London Road, 

Mitcham, 

Surrey CR4 3HD. 


Licences 


I would like to point out for the Ministry 
of Posts and Telecommunications that the 
installation and use of wireless telegraphy 
apparatus in the UK is an offence con- 
trary to the Wireless Telegraphy Act 1949 
except under and in accordance with the 
terms of a licence issued by the Ministry. 
Furthermore it is an offence to manufac- 
ture and import apparatus for wireless 
telegraphy capable of operating on fre- 
quencies between 26.1-29.7MHz and 
88-108MHz. Any enquiries should be 
sent direct to the Ministry of Posts and 
Telecommunications, "Waterloo Bridge 
House, Waterloo Bridge Road, London 
SE18UA. 

B. Griffin, 

Ministry of Posts and Telecommunications, 
London, S.E.1. 
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Electronic piano design 


Part 2 —assembling circuits and case 


by G. Cowie, B.Sc. 


Most electronic keyboard instruments are insensitive to touch, the keys operating 
on/off switches. The touch-sensitive feature of string pianos is retained in this 
design, while still being simple and inexpensive to construct. Itis small, portable and, 
with headphones, is ideal as a practice instrument. Basic design points and detailed 
circuits were given in part 1 (vol. 80 no. 1459 pages 8-13). This article gives construc- 
tional details of a case, together with guidance on component layout, assembly and 
wiring. Part 3 will describe how to test and tune the instrument, suggest an alternative 
tone generator using an m.o.s. master oscillator, and give some other optional circuit 


refinements. 


The piano is designed so that the 33-in Key- 
board will just fit inside its case. There is a 
metal projection at the low end of the key- 
board that must be sawn off flush with low 
C for the keyboard to fit. The keyboard 
base plate is used as a chassis for the keying 
circuitry, and the remaining circuitry is 
mounted in the upper rear of the case. 

Before starting work, you should consider 
the finish for the case. As described, the 
case is suitable for finishing with paint, 
leatherette, or, like the prototype, with 
Formica. If a Formica-type finish is wanted 
then a lot of time can be saved by using a 
plastics-surfaced board for parts 2, 3, 5, 7 
and possibly 11 (Fig. 9). Some dimensional 
changes will be necessary, and parts 4, 5 and 
6 must be shortened to 33.lin. Exposed 
wood edges may be painted. Wood parts 
are fastened together by glueing and.dowel- 
ling or nailing. 

Start by cutting the wood parts to shape, 
using a rasp if necessary to trim them to 
exact size. Parts 2 have notches cut in them 
to fit parts 4 and 6. Parts 2 should be identi- 
cal, and this can be checked by clamping 
them together. It is important that the 
internal width from front to back is a frac- 
tion over 33in (say 33.lin) otherwise the 
keyboard will not fit. This dimension is 
"identical to the length of part 3. 

The case is deeper from front to back 
than strictly necessary, and if you do not 
intend to put anything other than the cir- 
cuitry described inside the case, you can 
reduce the front-back dimension by up to 
three inches. This involves shortening parts 
|, 2and 7. 


Case assembly ч 

Begin assembly by gluing and panel- 
pinning part 1 to part 4. Add parts 2, and 
dowel part 4 to parts 2. Next attach part 6 
with glue and dowels. (Dowelling should 
be done by drilling one of the parts to be 
joined and then, holding the parts in their 


final position, passing the drill through the 
hole already drilled to drill thc mating part 
to about an inch deep. Spread glue on the 
dowel and the mating surfaces, place the 
parts together and knock the dowel fully in.) 

Part 3 rests on top of part | and is fixed 
to parts 2 by dowelling. Tack parts 3 and 1 
together with a few panel pins and fill up the 
crack with glue and strips of wood. Part 3 
has one edge planed off at 45°, and the op- 


posing edge is also planed at 45° to fit 
against part |. 

Part 5, the back pariel, should be left 
slightly oversize until fixed in place. It is 
more convenient to drill the holes, with a 
bit and brace, before fixing. Three holes of 
{лп dia. and two holes for a mains con- 
nector and fuse are required, their positions 
not being critical. Apply glue to mating sur- 
faces and secure the part 5 with panel pins. 


Fig. 9. Top part of the case. comprising nine wood parts and a front panel. carries the 
keyboard—bolied to parts 13 with angle brackets —and lifts to expose wiring about hinge 
(14). Parts 16. 17 & 18 are shown in Fig. 10. Dimensions given in parts list. 
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г=== - 
Notes on components 


The pieces of Veroboard for the key 
circuits boards are 17 х Sin, as adver- 
tised by various suppliers, but which 
does not appear in Vero's current lists. 
If the board specified cannot be obtained, 
a slightly longer and narrower board 
could be used instead. 

The resistors used on the keying 
boards are }-watt because larger resistors 
would be more difficult to fit in the space 
available. Similarly the diodes should 
not be bigger than the Do-7 size, which 
is about 0.3-in long excluding leads. 
"Untested" silicon signal diodes were 
used in the prototype, and proved to be 
satisfactory. They are very cheap, but it 
is necessary to test them with an ohm- 
meter, both to weed out a few faulty 
diodes from the batch and also to deter- 
mine the polarity of each diode. The 
ohmmeter will give a reading character- 


| istic of a silicon junction when its red 


lead is applied to the cathode (+) end 
the diode and its black lead to the other 
end. 

"Untested" transistors may be used 
to save moncy bul in my experience they 
are less satisfactory than cheap diodes. 
It is to be expected that nearly all the 


| batch will be usable for something, but 


— 


that half will be leaky with a tendency 
to deteriorate. They should be tested as 
thoroughly as possible to ensure that the 
transistors used have a gain of greater 
than 40 at 100mA and a leakage of less 
than a microamp or so. The transistors 
specified are a medium-power type, and 
low-power transistors should not be 
substituted in the key circuits. The 
dividers and op-amps must be good de- 
vices, not rejects. They can be bought 
nowadays for little more than 55p and 
25р each, respectively. In the remainder 
of the circuitry the choice of semicon- 
ductor devices is not critical. 

Capacitance values for the key circuit 
capacitors C,, C; should be adhered to 
as closely as possible. Voltage ratings are 
low to minimize bulk and cost, but are 
not critical provided that C, is 10У or 
more and C; is 6V or morc. Tantalum 
capacitors are preferred as the tolerance 
on capacitance values is closer. On the 
other hand it is not known what effect 
the better power factor of the tantalum 
capacitors (without series resistors) will 
have on the life of contacts S, and the 
tantalum capacitors are more expensive. 
Aluminium electrolytic capacitors per- 
formed adequately in practice. Essen- 
tially the question is one of initial cost 
versus reliability. 

The operational amplifier used for the 
summing preamplifier should be a 741 as 
this type is internally compensated. As 
no compensation is needed for the 
oscillator op-amps the slightly cheaper 
709 type can be used instead. Lead con- 
nections for severa! packages were given 
in part 1. 


Ateach step in the assembly check that the 
parts are squared up. If a rear pancl of 
plastics-coated board is used, cut out a neat 
aperture about 3x4in before assembly. 
Subsequently the aperture can be closed by 
a connector panel fixed to the inner surface 
of part 5. When the lower case assembly is 
completed set it aside for the glue to harden. 

The keyboard is bolted to two metal 
channel sections 13, which in turn are 
screwed to the hinged upper half of the case, 
In their normal position, parts 13 rest on 
part 1, touching parts 2, so that they fix the 
height of the keyboard and its position; 
ideally 0.5in clear of parts 2. 

Parts 13 are fixed to the vertical front 
part of the kéyboard chassis by two 
brackets of in angle, 12-іп long. For each 
fixing, drill two holes in the keyboard chassis 
and two inparts 13, the last-mentioned being 
countersunk. A section of flange of each 
part 13 must be cut away over a length of 
three inches to clear the top and bottom C 
actuator slots and the keyswitch mounting 
area behind. (To do this with an ordinary 
hacksaw cut and file away a portion of the 
flange so that the hacksaw bladc can be got 
into position to cut away the remaining 
scrap section with a longitudinal cut.) Bolt 
the parts 13 in place, with the nuts inside, 
and place the whole assembly on a flat sur- 
face. Make sure that parts 13 are square to 
the keyboard, and drill at each end of the 
keyboard, near the springs, a 6BA-clearance 
hole so that the chassis plate can be bolted 
to part 13 flange. 

Place the assembly inside the lower case 
to check that it fits without jamming. and 
decide on the precise position of the key- 
board with respect to part 3. If the key- 
board is to be well forward, as in the proto- 
type, then the edge of part 3 must be 
relieved so that the white keys do not strike 
it. (It is a good idea to pul small packing 
pieces underneath parts 13 as then it will 
not matter so much if swarf and shavings 
collect there.) 

On looking at the top of the keyboard, 
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there is an obvious transition between the 
seen and unseen parts of the black eyes. It is 
important to know the exact horizontal 
distance (about llin) between this point 
and part 6. This dimension, less 0.05-in 
clearance, less the hinge thickness, less the 
thickness of any laminate finish on part 11, 
is the front-to-back depth of the upper case 
assembly. If a mistake is made then either 
the black keys will strike on part 11 or there 
will be an unsighily gap. 

Lay the parts of the upper case, 7-12, 
together to check that they form a structure 
of the right size when fitted together. Parts 8 
rest on parts 13. and part 7 placed on top 
should be flush with the top of the lower 
case, Make sure the gap between pieces 12 
and 13 is sufficient to clear the keyboard. 

Glue and nail parts 7 and 9 together, and 
add parts 8, dowelling it to part 9 and 
dowelling or nailing them to part 7. Plane 
the front edge of part 12 to a 30° angle and 
fix it to parts 8 with dowels. Add part 15 
with dowels to give some central support to 
piece 12. Leave this assembly to dry. Check 
that the upper case assembly fits into the 
lower case without jamming or leaving an 
excessive gap at the sides. 

Part 1! is thin so that the mains on/off 
switch and any extra controls can be 
mounted on it. Fit it by relieving the front 
of part 7 at 30° or by relieving part 1), 
leaving some gap то be filled or concealed; 
the lower edge of part 11 should be relieved 
at 30° on the inner side. Use glasspaper or a 
sanding disc to smooth down the mating 
surfaces for part 11. Attach part 1! with 
glue and a few panel pins. Use the parts 10, 
suitably shaped, and some glue to fill and 
strengthen the join between parts 7 and 11. 
Put the assembly aside to dry upside-down 
so that parts 10 will stay in place. (At this 
stage the upper and lower case halves may 
be painted on the inner surfaces.) 

Attach two lengths of -іп or $-in square 
wood (parts 16 and 17, Fig. 10) to the key- 
board chassis plate to act as bearers for the 
key circuit boards, which are to be ү to lin 


Fooiswitch for sustain action is simply a push-button switch embedded in a wood block. 
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below the main plate. Fix part 16 by wood- 
Screws to the front vertical plate. which 
must be drilled for four fixing holes. Secure 
part 17 by woodscrews at its ends to parts 
13; a countersunk hole is required in each 
part 13. Drill the main plate in two places 
by the springs, about one-third and two- 
thirds of the length of the board, so that 
packing pieces can be fixed in place to stiffen 
рап 17. The keys scratch easily so protect 
them during drilling. 

The desired surface finish is mos! con- 
veniently applied to the outside of the upper 
and lower casc at this stage. In the proto- 
type all visible surfaces are white Formica 
except for the inner surfaces of parts 2 and 
the top edge of part 3, which arc black. 

Various accessories are next fitted to the 
case, Fit the three jack sockets, the mains 
connector socket, and the mains fuseholder 
to the rear panel. Next fit the mains switch 
and indicator lamp to the front panel. 
Attach the piano hinge to the upper case, 
with the axis rod above the top surface. 
Arrange the upper case in the fully open 
Position, supported on a block, and screw 
the hinge to the lower case. This is trickier 
than it seems and it is best to put in two 
small screws first so that the assembly can 
be closed to check whether it is all lined up 
and fits properly. If all is well then the hinge 
may be securely fastened by {пт counter- 
sunk-head brass screws. 

Screw parts 13 to parts 8, thereby fixing 
the keyboard into the upper part of the 
case. Serew an eyelet into each side of the 
case, inside, next to part 3, and provide a 
similar fixing on the keyboard chassis. Per- 
manently attach two restraining cords to 
hold the upper casc open in a suitable posi- 
tion for working inside. Check that the 
assembly still closes. Fit the case carrying 
handle and add metal ties between paris 3 
and | at the handle location. Two large self- 
tapping screws are used to hold the casc 
closed. Turn the casc upside-down and drill 
two holes near the front of the case in such 
a position that they pass through the flange 
of part 13. These holes must be of the root 
diameter of the self-tapping screw. Next 
drill the wood to the clearance diameter, 
grease the screws and screw them into place 
by repeatedly making one turn in and half 
a turn out. 


Circuit assembly 


In one sense the assembly work is very 
simple as therc are only five major circuits 
involved, none of which has more than a 
dozen components. There is, on the other 
hand, a great deal of work to be done, and 
very boring and repetitious work at that. 
To give some idea of the time involved, 
fitting 60 components on boards will take 
14 to 14 hours from unpacking to checking 
the soldered joints, and putting in the 183 
key wires will take at least a day. Clean 
soldering and general neatness are very im- 
portant, greatly increasing the chances that 
the circuitry will work as intended. 

Make up the power supply, oscillators, 
and amplifiers first, so they can then be used 
to test the key circuits. 

No detailed assembly is shown for the 
power supply as it isa simple wired unit and 
the original was made from junk. For safety 
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Fig. 10. Key circuit boards are supported by 
parts 16. fixed to front Morelli keyboard 
plate, and 17, screwed at sides. (This would 
be seen if parts 2 and 13 were transparent.) 


rubber 


Fig. 11. Keyswitch as 
bought is normally- 
open (top) and is 
simply modified to 
normally-closed 
(bottom). 


Fig. 12. View of under- 
side of keyboard (with 
lid raised) shows key 
circuit boards with 
dividers and, beneath. 
keyswitches and 
actuators. 


it is best to make the power supply on a 
metal baseplate and completely enclose it in 
an earthed metal case. Mount the +5-V 
regulator on a small heatsink of g-in thick 
aluminium forming the lid of the case. As 
the case of the regulator forms its 0-V con- 
nection it should be isolated from the heat- 
sink with the standard kit of mica washer 
etc, so that the 0-У line can be floated ог 
grounded as necessary. Make sure that no 
live terminal is within 4-in-of anything on 
the low-voltage side. Earth any metal parts 
of the on/off switch showing on the front 


I 


У, 


Е 
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panel, as well as the metal case of the power 
Supply. Mount the unit in the lower tett- 
hand part of the case. 


Keyswitch modification 


The keyswitches as bought are of the triple 
normally-open type, not normally-closed as 
required. This is of no consequence as it isa 
simple matter to hook the bent wire of each 
pair around the straight wire, so that the 
switch becomes normally-closed (Fig. 11). 
It is less easy to arrange for the contacts to 
open in the correct sequence. In the proto- 
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type this was done by mounting the key- 
switches and then bending both wires of all 
three pairs until the desired result was 
achieved. As the differential between S, and 
S, opening is fairly critical, and there are 
366 wires in all, this was tedious. | therefore 
devised’a procedure which is not only less 
laborious but should give more satisfactory 
results. 

Under each key is a plastics actuator rod 
capped by a rubber boot which is designed 
to push the straight key switch wires (see 
Figs 12 & 13). A notch 0.1-in deep must be 
effectively produced at one side of cach 
pusher, and the simplest way of achieving 
this seems to be to stick a tiny square of 
plastics sheet. not to the rubber boot, but to 
the two wires that must move first (Fig. 13). 
This should be 0.10-in (2.5-mm) thick, and 
about 0.15-in (4-mm) square. One side of 
the keyswitches has a large rectangular 
notch which exposes the wires. This is the 
visible side, and the opposite side is the 
mounting side. The plastics squares of 
course go on the mounting side of the wires. 

Simplest way to attach them is to apply 
a little glue with a matchstick to the ends of 
the two wires, touch them on the square to 
pick it up, adjust it carefully for position, 
and leave the assembly upside-down to set 
Contact adhesive should stick most ma- 
terials: alternatively a solvent adhesive or 
Araldite could be used. 

The keyswitches must be mounted on it 
spacing piece (part 18, Fig. 10) stuck to the 
main plate of the keyboard chassis. The 
thickness of the spacer must be determined 
before the keyswitches are mounted. Finda 
piece of packing which will support one of 
the keyswitches in an operating position so 
that the rubber actuator is almost touching 
the plastics pad. This should ensure that 
when the key is pressed, the actuator opens 
first two contacts almost together, and the 
third before reaching the end of the travel 
(the differential is 0.101). A piece or pieces 
of packing. preferably of plastics, two inches 
wide and in all 33-in long are stuck down 
with contact adhesive, and the keyswitches 
are stuck to this with contact adhesive. They 
should be as far back as possible consistent 
with correct operation; and they can be 
placed with sufficient accuracy by hand. 


Oscillator assembly 


The twelve oscillators (Fig. 14) are identical 
except for the tuning resistors (see Table 3 
in part 1). The frequencies used depend on 
whether a C-C or F-F keyboard is chosen: 
2093 to 1108Hz and 1397 to 739.8Hz 
respectively. 

The layout shown in Fig. 15 is designed 
to enable six oscillators and six buffer tran- 
sistors to be assembled on a 2} x 5 x 0.lin 
pitch Veroboard. In the prototype two of 
these were mounted on plug-in carriers so 
that the oscillators could be removed easily 
for tuning and repairs, but to make things 
as simple as possible 1 recommend that all 
twelve oscillators and the buffer transistors 
be mounted on a piece of Veroboard of at 
least 5 х 54іп which is wired for plugging 
into a suitable edge connector with a mini- 
mum of 16 ways (that is twelve outputs, 
three power lines, and a space for a polar- 
izing/locating key). 
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keyswitch assembly 
{1 of 61) 


plastic spacer 
giued to 2wires only 


|". rubber actuator 
(part keyboard) 


Use the layout given, placing the oscil- 
lators in four rows of three. The order is not 
important, but it is helpful if they are 
arranged on the board in strict alphabetical 
order. Break the copper tracks wherc shown 
with a Vero spot face cutter or drill. All 
tracks should be broken between oscillators 
except the three power lines, and the four 
tracks under the i.c. must also be broken. 
Wire resistor R205 to the buffer transistor. 

The integrated circuits may be cither the 
709 or the 741: see part | for pin connec- 
tions. Note that the twelfth or cighth pin is 
not connected in the 741 but is internally 
connected in the 709 and so no connection 
must be made to it. Either skeleton or 
button-type preset pots may be used, the 
skeleton type being easier to mount. Resis- 
tors Rzo, © Azo, Should be 2%, j-walt 
types, and the capacitors polystyrene or 
polyester. The component leads may be left 
a little long to stand them off the board. The 
presets form a small part only of the tuning 
resistance so their stability is less important. 

Mount the edge-connector of the osci- 
lators in the upper right part of the case, and 
arrange a clip to hold the free end of the 
oscillator board. 


Amplifier assembly 


The summing preamplifier and headphone 
amplifier (Figs 16 & 17) can both be as- 
sembled on a 21 x Sin piece of Veroboard, 
of 0.1-in pitch, and arranged to plug into a 
süitable edge-connector. An internal con- 
nection must be made between Rao, and the 
input of the headphone amplifier, and the 
external connections are the three power 
lines, two inputs. low level output, and 
headphone output. A 741 op-amp must be 
used in this circuit. 


Fig. 13. In Fig. 12 one pair of switch 
contacts is arranged to open after the other 
two by bending the contacts, An improved 
way of achieving this differential action is to 
glue pads to contacts as shown. 


Fig. 14. Output from the oscillators (one 
of twelve shown) is taken from Ros 10 
feed Tro, drivers, which can be arranged 
as in Fig. 15. Board wiring is the same 
whichever package the 709 or 741 i.c. 
comes in. ( Arrangement of Ку 5 
meant to show the outer leads of the 
component connected together, with the 
wiper connected to track 5.) 


4-5V busbar 


—5V busbar 


OV busbar 


Fig. 15. Twelve top-octave driver transistoFs 
(Тт зол. six shown) can be arranged to 
enable six oscillators and drivers to be 
accommodated on 2} x Sin Veroboard or, 
preferably, all twelve on a 5 х Sin board. 


Mount the edge-connector for this board 
in the upper right part of the case, together 
with a 12-way tagstrip. 

Wire the three power lines to the tagstrip, 
using fairly thick stranded wire (24/0.2mm). 
Connect a lead for the +8-V line from the 
power supply to the tagstrip, and check that 
попе of the wires can be trapped when the 
case is closed. Mount the dropper resistors 
Кузов and Rso7 On the tagstrip. Mount the 
components Азо:-3, Озон, Тт; On the 
tagstrip, making connections to the power 
lines. Two of the tags are also terminals for 
the bias and damper lines. Wire the ampli- 
fier edge-connector to the two output 
sockets. The low-level socket should be 
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.wired conventionally, but the headphone 
socket should be a three-way socket with 
the 0-V line wired to the middle contact and 
the signal to the inner contact, so that nor- 
mal connection is made to a two-way jack, 
but the coils of stereo headphones are con- 
nected in series. Wire the sustain pedal con- 
nection from the tagstrip to the sustain 
pedal socket. Connect power lines to the 
oscillator and amplifier edge-connectors 
from the tagstrip. If the power supply uses 
a 9-volt transformer then Азот must be 
about 18 ohms to drop the raw direct vol- 
tage to the 8V required for the switch bus- 
bar, and for a 6.3-volt transformer it must 
be about 3 ohms. 


Key circuit assembly 


The key circuits are assembled on two large 
pieces of 0.1-іп pitch Veroboard, one 5x 
15т, the other, containing the odd key 
circuit, 5х 16}in. The overall length is cal- 
culated to be just less than the distance 
between parts 13 Nanges. The 12 groups of 
key circuits are identical, and the 61 key 
Circuits are themselves identical save for the 
connections of diode D,. The assembly de- 
tails are given in Fig. 18 which shows the 
divider and the top key circuit. The whole 
group should be exactly five inches long, the 
pitch of the key circuits being 0.9in. 

Mark each circuit board with two rows 
of three 24 x Sin rectangles, using a scriber. 
Mark within these the areas occupied by 
the key circuits, Each occupies a width of 
eight holes, the boundaries between key 
circuits falling on the ninth rows of holes 
where several tracks must be cut to electric- 
ally isolate the circuits. Fit the divider i.cs 
in their correct positions, at the top of each 
rectangle and one hole from the left-hand 
edge. Use Veroboard pins or some cheaper 
equivalent to attach the key wires, three to 
each key circuit. 

At the assembly is quite a large operation; 
much time will be saved if it is approached 
methodically, for instance by taking 61 
components (e.g. Аз). bending all the leads, 
fitting to the board, bending the leads flush 
with the tracking, clipping the leads to 0. lin 
from hole, and then soldering. 

Each group of key circuits must be 
assigned to a letter, C, A etc. and the resis- 
tors R, fitted, following Table 3. The lowest 
values go with the highest pitch notes. and 
so the key circuit nearest the divider will 
have Аз of Ik, 1.2k or 1.5kQ, The positions 
of diodes D, vary; in the no. 1 key circuit 
the cathode goes to track | (pin 14 оЁ\.с.); 
in по. 2 to track 3 (pin 12); т no. 3 to track 
6 (pin 9); in no. 4 to track 7 (pin 8) and in 
no. 5 to track 4 (pin 11). 

The lowest pitch key circuit takes the 
form of a small 13th letter-group, in 
physical arrangement. It fits on the extra 
14-in of board next to the C letter-group. 
The divider could be almost any 1.1.1. flip- 
flop but 1 recommend а 7493, mounted on 
a dual in-line socket so that it can be 
changed casily. The connections are easily 
deduced: pin 14 is wired to track 4 of pre- 
ceeding stage, D, cathode goes to track 3. 

Lines for +5-V, 0-V, output, and col- 
lector busbars run the length of cach board. 
"Three tracks should be commoned for the 
ground busbar to reduce the resistance. 
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Fig. 16. Summing preamplifier and head- *5V 
phone amplifier (Fig. 17) can be included 
on the same board. о/р bus. 


+5V -5V 
R403 R404 


+ прот 
outpyt 


output 


Fig. 17. Headphone amplifier, together with 
ov Коа, could be omitted if an external 
-5у amplifier is used. 


Fig. 18. Layout of one 
divider and key circuit. 
Outputs from divider 
feed four similar 
(except for D, 
position) key circuits 
alongside that shown: 
(Thirteenth divider 
feeds only one key 
circuit). Two large 
boards bear 61 key 
circuits and 13 dividers. 
In the five key circuits 
related to any one 
divider, uppermost 
wire of D, connects to 
different i.c. terminals 
or tracks (see text). 
A minor modification 
to this board is 
suggested in part 3. 


= 

| Parts list 

| Plywood 34} x 16 x tin 

| 2 Plywood® 18 x 6x Jin (two) 

З Ply or hardwood* 33 x 34 x din 

4 Deal 34} x $ x lin 

5 Ply or hardboard* 344 x 6} x in 

6 Ply or hardwood 344 x 14 x Jin 

7 Plywood* 33 x H x gin 

8 Plywood or deal 10x 33 x зіп (two) 

9 Deal 33x 14 x in 

10 Deal 15x 2 x jin (two) 

11 Ply or hardboard 33 x 3 xin 

12 Deal 33x 14x Min 

13 Aluminium or steel channel 
13x2xjin (two) 

14 Piano hinge 33in 

15 Plywood or deal 4 x 12 x Jin 

| 16 Deal 31 x 1 x Jin (or x gin) 


17 Deal 33 x 1x Jin 
18 Plastics spacer 33 x 2in 
(see "keyswitch modification") 
Dowel rod 2m x in И 
Aluminium angle bracket 21 x Jin | 
Deal block to house sustain switch 1 
6i x5} x lin 
Perspex 4 sq in x0, lin thick 
Carrying handle and bolts 
Aluminium plate 15-т for heatsink 
TO-3 insulator kit 
Metal box for power supply 
Deal for stand: 26 x 14x I4in (four) 
16x 6x lin (two) 
34x 5х іп 
*Parts 2, 3, 5 & 7 could alternatively be 
Contiboard 


Fig. 19. Three busbars alongside the 
keyswitches are insulated by tape, the 
“switch” busbar being soldered and 
insulated first. 


Fig. 20. Simple stand for the piano can be 
made from deal. 


Key wiring 

Six wires about {-т long extend from the 
back of each keyswitch (Fig. 19). Bend down 
the extreme right-hand wire of each switch 
(looking from the rear) and solder to 
them a bare tinned-copper wire of about 
22 s.w.g. Inspect this work and cover the 
wire (switch busbar) with a length of ad- 
hesive tape. Do the same for the third wire 
from the right (left, as shown), and cover 
the damper busbar with tape. The third, 
bias, busbar should be of slightly thicker 
wire, and is soldered to the gold wires as 
shown. The bias contacts are the pair that 
open last. Bend the remaining gold wires 
upwards and outwards to make it easier to 
connect the flex wires. 

To mount the two key circuit boards, use 
six small nails, bent over at 45°, in part 17, 
onwhich the boards rest. To hold the boards 
while the case is closed, drill four holes in 
part 16 to take retaining screws with large 
washers, which overlap the boards. 

Key wiring must be done with miniature 
stranded flex wire. Connect a wire to the 
switch contact, top С. Pass the wire through 
the gap between part 17 and the keyboard 
plate and lead it-along part 17, then up 
through a right angle towards the connect- 


ў busbars 


ing point—the pin on track 11 of the top С 
key circuit. Similarly, connect the damper 
wire to the pin on track 2, and the bias wire 
to the pin on track 18. Place cable ties at 
intervals along part 17 to hold the wires and 
tie wires together to the board in groups of 
six where they pass up over the lower edge 
of the boards. 

When several keys have been wired up 
check whether the system works. Wire the 
bias, switch, and damper busbars to the tag- 
strip, and connect the ground 0-V line to 
each key circuit board. Check that the power 
supply delivers the correct voltages and 
connect the + 5-V and collector busbar lines 
to both boards. Connect oscillator signal 
lines for the letter-groups in use, plug in 
headphones, connect the output busbar to 
the amplifiers, temporarily ground the posi- 
tive input of the summing preamplifier, plug 
in the oscillators and amplifiers, and switch 
on. If the wired keys do not work look for 
faults as detailed later (part 3). 

The remaining key wires may be put in 
when you are satisfied that the system is 
more or less in working order. The wires 
should be cut a little long, leaving about 
two inches of slack. 


Tuning details together with some optional 
circuits will be given in the third and final 
article. 
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| Н.Р. Predictions 


April 


Seasonal trend and low solar activity combine 
to produce FOTs and LUFs which give a re- 
stricted choice of time and frequency for reli- 
able day to day communication. The charts 
show that the restriction is severe when both 
ends of a circuit are in the northern hemisphere. 

A magnetic disturbance observed at the end 
of February is almost certain to recur at about 
27-day intervals over the next six months: 
April 16 to 26 is the next expected appear- 
ance. 
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Guglielmo Marconi 


An appraisal, on the centenary of his birth 


Бу W. J. Baker 


Guglielmo Marconi, who was born on 
April 25, 100 years ago. was a many- 
sided genius who, in his lifetime, pro- 
bably achieved more honours, including 
the Nobel Peace Prize, than any man 
before or since. For all that, there was a 
curious thread which ran through his life; 
it was rather as if some daemon, while 
-providing him with pre-eminence, always 
contrived to give it a bitter-sweet quality; 
a denial of the full satisfaction that was 
his goal. 

If genius is a rnatter of acquiring the 
right genes, then Marconi collected his 
by a circuitous route. The story of his 
birth has all the ingredients of a romantic 
novel! It begins when one Andrew 
Jameson, together with his brothers, 
emigrated from Scotland to Ireland, where 
Andrew founded a distillery (even tee- 
total readers will have heard of Jameson's 
Irish whiskey). Concurrently he founded 
a family of four daughters, the ménage 
being a moated manor. Daphne Castle of 
Enniscorthy. One of these girls, Annie 
Jameson, was not only beautiful but 
possessed a singing voice of a quality 
which brought her an offer to appear at 
the Royal Opera House, Covent Garden. 

At this juncture papa put his foot firmly 
down. No daughter of his was going to 
appear on the stage; however, by way 
of recompense he offered Annie the pros- 
pect of going to Italy, to stay with some 
banker friends of the family in Bologna. 
where she might study Бе! canto. So, half 
a loaf being better than nothing. Annie 
went. 

. Andrew Jameson's attempt at family 
diplomacy boomeranged with painful 
accuracy. For his Italian friends had a 
son-in-law; a widower with one child. 
Annie was still a minor; the widower was 
Seventeen years her senior, but they fell 
in love and Annie returned to Ireland to 
ask permission to marry. This time papa 
jumped with both feet. Allow his daughter, 
a mere child, to marry an unknown Italian, 
almost old enough to be her father, and 
of a different religious persuasion? 
Unthinkable! Annie was kept at home 
and forbidden to communicate with this 
foreigner. But somehow she did and as 
soon as she became legally of age she 
fled via England to France, where at 
Boulogne she was met by her suitor. On 
Apri 16. 1864, Annie Jameson was 


married to Giuseppe Marconi. whereupon 
the pair returned to Bologna. A year 
later their first child, Alfonso, was born. 
Almost as if reluctant to enter the scene, 
a further nine years elapsed before their 
second child arrived. on April 25, 1874. 
So, Guglielmo Marconi's maternal grand- 
father was a Scot and I am rather sur- 
prised that they have not made more of 
this north of the border. 

In spite of the foregoing. this is not a 
biography of Marconi. Those readers who 
are sufficiently interested will already 
have read at least one of the several which 
are around'?. Those who regard history 
as bunk would only be bored by a potted 
account of what he accomplished. All 1 
propose to do is to select one or two of 
the bitter-sweet episodes referred to earlier, 
by way of illustration of what I meant. 
So no more of the boyhood of Marconi, 
except to say that his father was a well- 
to-do landowner who was intent that his 
sons should eventually manage his estates; 
to this end his younger son’s interest in 
physics was ruthlessly discouraged and 
the electrical apparatus he constructed 
was destroyed whenever it was discovered. 
It is a miracle that Marconi survived this 
antagonism and that he did is due to his 
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obdurate refusal to give in and to the secret 
encouragement and devotion of his mother, 
Annie Jameson Marconi. Nor must we 
forget Alfonso, nine years older than his 
brother, but helping him whenever possible; 
Alfonso was Marconi’s first assistant, the 
hewer of wood and the drawer of water; 
never making the headlines, just staying 
quietly in the background and, after father 
Giuseppe’s death, looking after their 
mother while Guglielmo was pursuing 
his endless quest for improvements to 
wireless telegraphy. Both Annie Marconi 
and Alfonso are buried in Highgate 
cemetery, Guglielmo in italy. 

Throughout his life Guglielmo Marconi 
was a loyal Italian, and his first act, after 
bringing his wireless telegraphy system to 
a workable state, was to offer it, unpro- 
tected. by patents, to the Italian P. and T. 
Understandably, they were notparticularly 
interested, for what had this odd contrap- 
tion, with its slow speed and mere mile or 
so of range, got to offer against their 
inland telegraph system? It was a mistake; 
had it been offered to the Italian Navy 
the reaction would doubtless have been 
different, for at sea wireless telegraphy 
had no competitor. But, stung by the P. and 
T's indifference, the Marconi family 


Marconi (left) and his assistant Kemp with apparatus 
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(Giuseppe had grudgingly come around 
by this time) decided that England, where 
they had influential relatives, was the place 
to send Guglielmo. Britain, too, had the 
most powerful navy and the greatest 
mercantile fleet in the world—both 
potentially valuable customers. 

So, Marconi, at the age of 21, came to 
London-accompanied by his mother. They 
arrived in February 1896 and until 
recently it has always been assumed that 
he made his first patent application on 
June 2 of that year. Recently however, it 
has been discovered that the initial applica- 
tion was on March 5, 1896 (Application 
No. 5028/96). Provisional protection was 
granted on March 19—almost three 
months earlier than supposed and soon 
after his arrival in England. 

Who was the first to “invent” wireless 
telegraphy? The controversy, over the 
years, has unfortunately become political 
rather than technical, .involving rival 
ideologies in terms of prestige and doing 
nothing to enhance the prestige of either 
Prof. A. $. Popov or Guglielmo Marconi. 
It is futile for many reasons. One is that, 
prior to the critical year 1895, about 20 
“inventions” for signalling through space 
without wires had been made, at least two 
of which employed Hertzian waves. An- 
other is that, had neither man ever lived, 
wireless telegraphy would have come 
almost as quickly. It is also futile because 
the partisans adopt differing rules and 
standards and because certain acts of 
faith are called for. 


Prof. Oliver Lodge was the first man to 
demonstrate publicly that the tube of metal 
filings that he christened the coherer could 
be actuated by Hertzian waves. The coherer 
consisted in essentials of a glass tube con- 
taining two metal contacts between which 
metal filings were loosely packed to give a 
high resistance. It had been known for years 
that when a Leyden jar (capacitor) was 
discharged in the vicinity of the tube the 
filings cohered and formed virtually a short- 
circuit. but it was generally accepted 
(except perhaps by Prof. E. Branly of 
France, who did much useful experimental 
work) that it was the light of the spark 
discharge that operated the device. 

Lodge, in two lectures given in 1894, 
showed otherwise and presented to the 
world a much more sensitive means of 
detecting the presence of Hertzian waves 
than had been known before. But the 
Branly type of coherer, as used by Lodge. 
needed to be tapped to restore it to the 
high-resistance state after the advent of 
every wavetrain and it could never be relied 
upon to return to the same resistance value 
afier successive taps. As a consequence 
its sensitivity varied pro rata: thus, al- 
though, when carefully adjusted in the 
laboratory, it would unerringly trigger on 
the first half-cycle of a wavetrain and thus 
detect its presence, the subsequent de- 
cohering tap might well restore it to a 
comparatively insensitive state. It follows 
therefore that when used to receive tele- 
graphy it would miss a large proportion 
of the dots and dashes. 
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Between the mere initial registration of 
the presence of Hertzian waves and the 
faithful following oftelegraphy signals there 
was a great gulf fixed, as both Marconi and 
Popov were to find out. Both constructed 
apparatus deriving from Lodge's demons- 
tration equipment, including the electric 
bell type oftapper, and both ran into trouble. 
We know that Marconi had to produce 
several designs of coherer and experi- 
mented with 300—400 different types of 
metalic filings mixtures, as well as 
introducing important modifications to the 
electrical circuits of the tapper before a 
recognizable message could be received. 
Popov, too, had the sametrouble apparently 
for he, too, completely redesigned the 
Branly coherer and modified thetapper. 

Back now to Popov versus Marconi. 
As far as can be gathered the Russian 
claim is ло! that on May 7, 1895 Popov 
actually demonstrated wireless tele- 
graphy but that the apparatus he used for a 
lecture on that occasion was capable of 
sending and receiving telegraphic signals 
had he so wished. During the lecture he did, 
in fact, show how the coherer could be uscd 
as a detector of thunderstorms but as 
electrical storms do not occur to ordereven 
for eminent scientists he used a Hertzian 
transmitter to simulate natural dis- 
turbances. A short antenna was used at 
the coherer receiver. 

That Popov had telegraphy in mind 
around this date is shown by a newspaper 
report a week later, which stated that the 
importance of his experiments lay in their 
theoretical application to signalling over 
distances without wires. His own des- 
cription of his apparatus was published 
in January 1896 and this also expresses 
the hope that "when further perfected” 
the apparatus might be used for signalling 
over a distance. 

Undeniably, Popov was the first to 
demonstrate in public a practical use for 
the coherer. Undeniably, he was the first 
to publish an account of his apparatus. 
Undeniably, on paper, the equipment 
had an inherent capability for achieving 
short-range wireless telegraphy. The 
critical question is—was Popov’s coherer 
sufficiently good to follow every dot and 
dash of a Morse message? We do not 
know, neither are we ever likely to now. 
The only clues are that the minutes of the 
meeting make no mention of telegraphy 
and both the newspaper and Popov’s 
own published article refer to it in the 
future tense. 

One point that further confuses the issue 
is that Popov was a civilian scientist in 
the employ of the Russian Navy and 
therefore subject to security restrictions. 
It is not impossible therefore that even 
before May 7, 1895 Popov had demon- 
strated telegraphy to Russian Navy 
officials in the privacy of his laboratory 
and was restrained from doing more than 
hint at its possiblity in print. But this is 
pure speculation. unsupported, as far as 
I am aware, by any shred of evidence. 
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All that can be said is that if military 
security robbed Popov of his rightful 
credit then it did so in vain, for in the 
Russo-Japanese war of 1904 the Russian 
Navy was using German wireless equip- 
ment while Marconi stations меге 
installed on land. 

As for Marconi, his early work was 
done in secrecy because he had no 
patent protection. We have his own 
unsupported statement that he first had 
the idea of wireless telegraphy “їп the fall 
of 1894 or possibly early in 1895” and 
that he began his experiments in the early 
summer of 1895. By September of that 
year he was demonstrating ranges of one 
to two miles to close friends (including 
a Mr William Miller of Dublin). The first 
official document is the patent application 
of March 5, 1896, and this was followed 
by the complete specification on June 2. 
In that month Marconi was giving 
demonstrations to William Preece, 
Engineer-in-Chief of the British Post Office 
and to War Office officials, all of whom 
were impressed. Preece gave a public 
lecture on the demonstrations т 
September, 1896 and a more complete 
account at Toynbee Hall, London in 
December. Technical details of Marconi’s 
apparatus were not published until some 
time after, for obvious reasons of com- 
mercial security. What is certain is that 
Marconi registered the world’s first patent 
for wireless telegraphy; that he formed 
the world’s first radio company (1897) 
and the world’s first radio factory (1898). 
As to whether Popov or Marconi sent 
the first experimental wireless message— 
well, the partisans will probably always 
go out by the same door which they came 
in. There are indications that neither of 
them was the first. but as the other can- 
didates also demand acts of faith as a 
condition of acceptance, perhaps we had 
better leave them alone. 

Another bitter-sweet triumph Юг 
Marconi was the famous transatlantic 
experiment of 1901: The details of this 
episode are well known, so suffice it to 
say that Marconi claimed that on 
December 12 and 13, 1901, he and his 
assistan, G. S. Kemp. operating a 
temporary receiving station on a cliff-top 
at St. John’s Newfoundland, received 
signals in the form of the three dots of the 
letter S in Morse code. sent by pre- 
arangement from Marconi's new high 
power transmitter at Poldhu, Cornwall. 

It would be idle to pretend that this 
news did not provoke controversy at the 
time and indeed there is an informed 
school of thought today that maintains 
that the signals did not get across. It is 
not difficult to see why, quite apart from 
the facts that no witnesses were present 
and that no further listening watches were 
possible because of the intervention of the 
Anglo-American Telegraph Company, 
which had the message-carrying monopoly 
in the area. The transmitter at Poldhu was 
experiencing teething troubles; it was 


Marconi demonstrated his ultra-short-wave radio telephone system in Italy between 
Santa Margherita Ligore and Levanto, a distance of 25 miles, on November 19, 1931. 


feeding an antenna which had been built 
in one week (to replace the original, des- 
troyed in a gale) The radiated fre- 
quency according to Marconi himself was 
about 800kHz (366 metres) and there- 
fore quite unsuitable for daylight opera- 
tion over long distances, although no 
one was aware of this at the time. The 
radiated power is not known with 
certainty but figures lying between 3kW 
and 12kW have been given. 

At the receiving end the antenna con- 
sisted of 400ft of wire, elevated at one 
end by a kite, which was flapping madly 
up and down in an Atlantic gale. The 
receiver itself consisted of what was sub- 
sequently known as an Italian Navy self- 
restoring coherer with a telephone ear- 
piece and a Leclanché cell in circuit with 
it, the whole being connected between 
the antenna and earth, either directly or 
via a jigger or h.f. transformer (it is not 
known which particular approach was in 
use at the times the signals were stated 
to have been heard) No tuned circuits 
were employed and no amplification was 
possible, 

The self-restoring “coherer” consisted 
in essentials of a glass tube with threaded 
rod inserted from either end. One rod 
terminated in a small cylindrical block of 
iron, the other in a similar block of 
carbon. The two were screwed into close 
proximity and a tiny blob of mercury 
inserted between them. For many years I 
have maintained a belief that this was not 
a coherer at all, but a solid-state rectifier. 
with an oxide film on the mercury's sur- 
face providing the rectifying agency. One 
of these devices has recently been 
examined by Dr G. L. Grisdale of the 
Marconi Research Laboratories who has 
confirmed that this is so. The specimen 
on test was shown to have a rectifying 
performance (at best) of about 7dB below 
that of a modern germanium point-contact 
rectifier. 
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It has frequently been said that a 
couple of months later Marconi vindicated 
his claim by his tests aboard the liner 
Philadelphia. For these he used an antenna 
slung between two 150ft masts and con- 
nected to one of his new tuned receivers 
which embodied a Marconi coherer and a 
Morse inker. Sailing westward he received 
messages at a distance of 1551 miles from 
Poldhu, and isolated Morse letters at 2099 
miles. This however is not a vindication 
of actual reception of signals at St. John's, 
for the ranges quoted were obtained at 
night. Daylight reception ceased at 700 
miles (roughly one-third of the Poldhu- 
St. John's distance). The Italian Navy 
device was also tried on the Philadelphia 
but the rangeobtained was never better than 
700 miles. What the Philadelphia experi- 
ment did do was to prove conclusively that 
Marconi was right in his basic belief that 
signals could cross the Atlantic, albeit (at 
the frequency employed) only over a night 
path. (It has always seemed to me to be 
curious that this was thefirst time the ‘night 
effect” had been noted, considering the 
number of stations which were by then in 
operation.) On this occasion Marconi made 
no mistake; the messages and signals were 
automatically recorded on paper tape and 
duly witnessed by ship’s officers. 

- So, to return to the Newfoundland 
experiment, it will be seen that the 
doubting Thomas school of thought has a 
strong case. Let us now consider the other 
side of the coin. Marconi would have 
been insane to have pretended that he 
heard the signals, as exposure would 
inevitably follow. Furthermore, for him 
to have done so would have been com- 
pletely out of character, for he was always 
meticulous in his public statements. 

Various suggestions have been made in 
attempts to account for the mystery. 
Some have believed that he genuinely 
mistook static discharges for the three 
dots of the letter $. This is hardly likely; 
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both Marconi and Kemp were far too 
experienced to have been thus deceived, 
particularly as the Poldhu signals were 
machine-sem and precisely timed. Others 
have theorized that in all good faith he 
imagined he heard what he so badly 
wanted to hear—a common human 
experience. Others have invoked earth 
Currents in order to explain the matter. 
Another suggestion has been that he heard 
faint signals but that these emanated from 
nearer at hand than Poldhu, and it is true 
that one or two transatlantic liners were 
by this time wireless-equipped (the 
Lucania for one was within feasible range). 
There were also a few shore stations іп the 
USA and Canada and at least one 
amateur. 

Now, after over 70 years of speculation 
comes a startling theory, namely that 
Marconi did, after all, receive the Poldhu 
signals; not, as he believed, on the funda- 
mental frequency, but via a harmonic at 
h.f. This is a theory which, to my know- 
ledge. has been privately expounded for 
some years by Mr G. R. M. Garratt. 
formerly of the Science Museum and a 
well-known authority on telecommuni- 
cations history. I believe that detailed 
calculations are being made and that 
there is some reason to suppose that these 
will vindicate Mr Garratt's ingenious and 
far-seeing suggestions. I understand that 
the matter has been discussed in a paper 
at the joint IEE/IERE colloquium “The 
Marconi Heritage" on April 25. 

The bitter-sweet transatlantic episode 
had at least one major effect on Guglielmo 
Marconi. His summary treatment by the 
cable company turned him into an implac- 
able foe of all such organizations and 
with obsessive energy he flung himself into 
the problems of providing a commercially 
viable transatlantic service, often working 
a sixteen-hour day and pouring money into 
his projects at'a rate which alarmed his 
fellow directors. Initial failure gave way to 
limited success. Invention followed inven- 
tion, the magnetic detector, the direc- 
tional antenna and the rotary disc dis- 
charger being only three of many. Not 
until 1907 was a fully reliable day and 
night two-way transatlantic service 
possible, by which time the wavelength 
used had gone from 366 metres to 6000 
metres and the power from the original 
3-12kW to 300kW. For this purpose a 
giant station had been built at Clifden, 
Ireland and was communicating with the 
refurbished Glace Bay station in Canada’. 

Even then Marconi was denied com- 
plete satisfaction, for the bulk of the 
traffic was between London and New York. 
The messages were transferred across the 
Atlantic quickly enough but the link 
between Glace Bay and New York was 
800 miles of landline which was perman- 
ently overloaded. occasioning up to 12 
hours’ delay. Not until 1914 when Caer- 
narvon (transmitting) and Towyn (receiv- 
ing) stations were built in Wales and 
equivalent stations at Tuckerton and New 


Brunswick in New Jersey State in the USA 
could the wireless service compete on equal 
terms with the cables. Triumph at last for 
Marconi? Not so. Almost immediately. 
war broke out and the two British stations 
came under the control, first, of the Post 
Office and then ofthe Admiralty. 

For some years prior to this, Marconi 
had enlarged his anti-cable horizons tothe 
whole world. His ambition now was toown 
and operate a chain of high-power stations 
that would link the major areas of the(then) 
mighty British Empire. Time after time the 
prospects brightened in this respect, only 
to cloud over again by reason of Govern- 
ment prevarication or change. Not until 
1924 did anything definite emerge andeven 
then it was only half a loaf. An Empire 
Chain was decided upon, but a Govern- 
ment Committee decided that the Post 
Office should own and operate all stations 
in Britain which communicated with the 
Empire (with a partial exception in the 
case of Canada) while private enterprise 
should be free to develop communication 
between Britain and foreign countries. This 
by no means was what Marconi had worked 
for through the years, but at least he 
already held contracts for building giant 
long-wave. high power stations in Australia 
and South Africa, with more in prospect in 
other countries. 

Behind the scenes the Marconi-Franklin 
h.f. beam system was being developed, 
with promise that world communication 
could be achieved at a fraction of the 
size, power and cost of the mighty long- 
wave stations. The system was not. how- 
ever, fully engineered and had not been tried 
on a long-term basis. Should it be kept 
secret and thelong-wavestations proceeded 
with? Or should Marconi inform everyone 
concerned and give them the choice? It was 
a difficult decision, but in the event the 
customers were told and elected for the 
untried beam system. So. foronce, Marconi 
got something approximating to his desire. 
He built all the beam stations in Britain 
and throughout the world: they were 
successful beyond all expectations and, 
to Marconi's intense satisfaction, cast 
gloom over the ‘world’s cable interests. 
It seemed that at last Marconi had achieved 
total success. 

But no. His daemon intervened again 
in the form of the British and Dominion 
governments, who, as a belt-and-braces 
insurance in the event of war, wanted to 
retain the cables. Pressure was brought to 
bear to bring about a merger between the 
various cable interests and the Marconi 
Company. In this, Marconi's seemed to 
hold all the aces, because by 1927 the 
cable companies had already lost half of 
their traffic to the beam system. Incredibly, 
in view of this. a merger was agreed in 
which the Cable Group held 56.2596 of 
the voting power and the Marconi 
Company 43.7596. 

Thus in April 1929 Cable and Wireless 
Ltd came into being; the Marconi Com- 
pany ceased to be directly involved in 
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message-carrying а$ a source of revenue 
and thereafter was limited to the areas of 
research, invention, development and 
manufacture. The lifelong ambition of 
Guglielmo Marconi, which began on the 
cliff-top in Newfoundland, was over 
almost as soon as he had achieved it. 

A lesser man would have retired from 
the scene but Marconi went on to 
pioneer microwave communications and, 
towards the end of his life, despite re- 
curring heart attacks, was feverishly 
working on marine navigation by micro- 
waves and investigations into what 
eventually became known as radar. 

Marconi was from first to last a 
patriotic Italian subject. He was a 
member of the Senate and, admiring the 
way in which Mussolini had so success- 
fully raised the standard of living in Italy 
in his early years of office, had become a 
member of the Fascist party in 1923, 
although never a politically active one. 
On the other hand, he had a deep 
affection for England, which had given 
him his opportunity and where much of 
his work was done. 

Then, at last, the daemon relented. 
On July 20, 1937, yet another heart 
attack occurred, this time fatal. At least 
he had been spared the mental crucifixion 
which his divided loyalties would 
inevitably have brought when Italy and 
Britain went to war. 

А strange man; almost, one would 
think, unknowable. Those who were his 
chosen assistants served him with 
fanatical loyalty, yet he was always “Mr 
Marconi”. He could be ruthless; he could 
be extremely kind, but always aloof. In 
his later years he seemed to be in some 
fear of his life; at Marconi House, 
London, he would never share the lift 
with someone he did not know per- 
sonally. He seldom was without an 
innocent-looking walking stick which 
concealed a rapier. This, however, might 
have some justification. Mentally de- 
ranged people not infrequently wrote to 
him complaining that “his” radio waves 
were the cause of their disturbance. 

He sincerely believed that the true role 
of radio communication was to save lives; 
although he spoke little of it there can be 
no doubt that the steadily increasing part 
that the technology was playing in 
weapons of destruction brought periods 
of self-examination, as for instance on the 
occasion when he was elected Lord Rector 
of St. Andrew's University. he remarked 
to the Principal *Have I done the world 
good or have I added a menace?" 
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Colour TV tube developments 


New types recently on the market 


The Trinitron tube developed by Sony 
was the first colour television receiver tube 
to break away substantially from the estab- 
lished design technique of the shadow- 
mask tube which came out in the 1950s 
(see WW, December 1971, pp. 589-592). 
It was characterized by cathodes arranged 
in a horizontal line instead of in triangular 
or “delta” formation, a single electron gun 
instead of three separate guns, and an 
“aperture grille” and vertically striped 
colour phosphors instead ofthe circular- 
hole shadow-mask and dot pattern of 
colour phosphors. Since then a variety 
of new tubes, all using horizontal “in-line” 
cathodes, vertically slotted masks and 
vertical phosphor strips, have been put 
on the market, and several have already 
appeared in television receivers. 

One of the first in this category was 
the RCA “Precision inline” tubementioned 
in our 1972 review of sets (WW, October 
1972, pp. 466—467) The aim of this 
development has been a colour tube dis- 
play system, for small receivers, which 
can operate without any dynamic con- 
vergence correction circuitry. The 
absence of this circuitry, plus the absence 
of convergence coils on the tube neck and 
the fact that there is no need for lengthy 
adjustments by the set manufacturers or 
service technicians, has made this tube 
very attractive to set makers. It is a thin- 
necked type with a 90° deflection angle, 
available initially in a 20-in size. A 110° 
angle would have reduced the depth of 
receivers but the convergence simplifi- 
cation could only be achieved with a 90° 
tube. However, shorter electron guns and 
the omission of convergence coils has en- 
abled the neck to be shortened by 46mm 
relative to that of a conventional 90° 
colour tube. 

In the electron gun structure of the RCA 
tube all three grids are provided by acom- 
mon component and this makes for a small 
beam-to-beam spacing of 5mm. For static 
convergence correction four small ferrite 
magnets act on the outer two beams with 
respect to the middle one. The red beam is 
placed in the uncritical middle position, 
the idea being that red errors have the 
greatest visual effect in the picture. The 
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Example of the 110° Toshiba tube, 
showing the neck components fitted. 


shadow mask does not have continuous 
vertical slots like the Trinitron but each 
slot has horizontal bridges across it to give 
mechanical stability to the mask. Overall 
this design has the advantages that the 
screen can be filled with more phosphor 


material than is possible with the con- 
ventional dot structure; it avoids the loss 
of brightness at picture corners that has 
to be traded in the shadow-mask tube for 
correction of geometry distortion; and the 
effect of external magnetic fields, such as 
the Earth’s, is greatly reduced. 

Dynamic convergence corrections are 
provided by the deflection coils themselves, 
by virtue of the geometry of their wind- 
ings and the way these are laid on thetube 
envelope relative to the electron beams. 
The deflection yoke. known as a "pre- 
cision static toroid”, is formed by wires 
laid into grooves in plastic rings cemented 
to a toroidal core and this, in turn, is 
cemented permanently tothe glass envelope 
by the tube manufacturers to provide an 
integrated tube and deflection assembly. 
Convergence adjustments are made by the 
manufacturers before cementing, the yoke 
being moved horizontally and vertically 
to cause the blue and green rasters to con- 
verge with the red raster. 

This RCA tube is made under licence 
by a number of European television tube 
manufacturers, 


Comparison of the neck components required for a 27-inch conventional 
shadow-mask tube (right) and for an RCA “Precision in line” tube (left). 
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The latest European developed tube in 
the new category is a 26-inch 110° type, 
one of a family designated 20AX, which 
has been recently announced by the 
Philips group—in the UK by Mullard 
Ltd. This has horizontal in-line electron 
guns, a vertical-stripe screen and a shadow- 
mask with staggered vertical slots. This 
slotted mask has about the same trans- 
parency to the electron beams as the 
conventional round-hole shadow mask. 
The electron gun is reduced in length and 
allows the tube neck to be about 2cm 
shorter than that of the 110° conventional 
“delta” gun tubes so far released by 
Mullard. The 20AX family has an internal 
magnetic shield, a 6-3V, 0-75A heater and 
a "quick vision" cathode by which a pic- 
ture appears on the receiver screen only 
5 seconds after switching on the set 
(normally thereis a 15-second wait). 

The tube design is described as *'self- 
converging", which means that part of the 
dynamic convergence is performed by the 
geometry of the deflection coils and part 
by an additional small winding on the de- 
flection yoke through which suitable 
currents are paseed. There is no pre-align- 
ment of the yoke and tube by the manu- 
facturer, as with the RCA tube. the tube 
and yoke being supplied as separate com- 
ponents. Electronic circuitry required is 
reduced from the normal dynamic con- 
vergence correction printed-circuit board 
to a small p.c. board on which the toler- 
ances of the convergence correction are 
adjusted by seven independent variable 
components. The maximum tolerance 
adjustment required in this system amounts 
to a 2mm shift on the screen. Mullard have 
demonstrated a receiver using the system, 
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Structure of the slotted mask of the 
Toshiba colour tubes. Note the hexagonal 
cross-section of the horizontal bridges 
between slots. 


which, they claim, eliminates 70-100 
dynamic convergence components and nine 
related adjustments. It is expected that the 
26-inch tube will appear in “luxury” sets 
in Germany during 1975 while a smaller 
version will be available in 1976. 

Just before the Mullard announcement 
theJapanese manufacturer Toshiba showed 
in London a whole range of tubes with in- 
line guns and vertically structured masks 
and screens as described above: 14-inch 
and 16-inch tubes with 90° deflection 
angles; and 16-inch,18-inch, 20-inch and 
22-inch tubes with 110? deflection angles. 

These tubes use a slotted mask (see dia- 
gram of structure) and the screen has 
vertical stripes of red, green and blue 
phosphors with black stripes between them. 
The electron beam landing on the screen 
is wider than the phosphor stripe of 
each colour (in the horizontal direction) 
and, of course, is shorter than the stripe 
in the vertical direction. This provides what 
the makers call a “hybrid landing 
system” and is claimed to give superior 
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Dynamic convergence correction circuitry for a 110° Toshiba tube used т a PAL 
television receiver. Neck components are shown on the right. 
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uniformity of white on the screen and 
insensitivity of the beam to registration 
with the phosphor in the vertical 
direction. These characteristics allow 
greater freedom in the design of the 
deflection yoke than is possible with the 
conventional shadow-mask tube and allow 
a simplification in the dynamic conver- 
gence adjustment procedure. In the 90° 
iubes the number of controls required for 
dynamic convergence adjustment is only 
two. Convergence circuitry for a 110° 
tube used in a PAL receiver is shown in 
the diagram. The mask and screen struc- 
ture of the Toshiba tube is claimed 10 give 
a 6096 increase in brightness and 1096 
increase in contrast relative to a conven- 
tional shadow-mask tube with a tinted 
faceplate. It is also claimed to give higher 
resolution—about 5096 more information 
than is possible with a conventional 
shadow-mask tube. 

Incidentally, Sony introduced a 114? 
version of their Trinitron last year and this 
is used in an 18-inch colour television 
set, KV1810UB, put on the British 
market early in 1974 by Sony (UK) Ltd. 
The extra wide angle design is claimed to 
improve picture quality by giving sharper 
electron beam focusing and more accurate 
beam landing on the phosphors. 


Sixty Years Ago 


Radio-navigation 
The usc of radio signals as an aid to navigation 
was brought to public prominence by the deve- 
lopment of equipment such as GEE and OBOE 
during World War II. Aircraft and ships were 
equipped with navigational radio long before 
this, of course, but it may come as rather a 
surprise to read the following extract, taken 
from our issue of April. 1913. The Government 
referred to is presumably the French one. 
“Wireless lighthouses are being established 
by the Government along the French coast, 
the first two being located on islands near the 
approach to the port of. Brest. Two more аге 
planned for the port of Havre, The lighthouses 
will operate by a system almost exactly like 
that of ordinary lighthouses, except that, in- 
stead of light waves, wireless waves will give 
the information to approaching ships. The 
great advantage of such lighthouses is that fog 
will not hinder their efficiency. When a ship 
approaches Brest. and is within thirty miles of 
the islands, wireless signals will be picked up. 
If the ship has an instrument to detect the direc- 
tion from which the signals come it will be easy 
to apply the information; but even if it does 
not have such an instrument the receipt of any 
signals at all will be of assistance, for the exact 
positions of the two lighthouses are known, 
and a comparison of the strength of the signals 
from each will help in estimating the ship's 
position. Each station, like an ordinary light- 
house. will send out flashes every few seconds, 
together with special signals to indicate which 
station is sending. The sending apparatus is 


-automatic, and is constructed so that it will run 


for thirty hours without any attention.” 
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Photographic development timer 


Multiple unit giving elapsed-time indication and an audible warning 


by R. G. Wicker 


A multiple timer is described which has been built as an aid t 
Six independent timers are used which 


exposed paper is placed in the 


state of the timer which will next reach its 


a timer reaches the end of its 
timers are simultaneously inus 


When printing on photograpic paper from 
a negative the paper is first exposed to 
the light in an enlarger or contact printer 
for a period of the order of seconds. 
Several timers have been described, using 
both analogue and digital techniques! 
which indicate or control this time to a 
degree of accuracy which is more than 
adequate for the required purpose. (Errors 
of up to 10% are difficult to detect in the 
final print.) 

After exposure the paper is then placed 
in a developer where it must remain for 
approximately two minutes—the normal 
time for black and white prints with de- 
veloper at 20°С. Various clockwork clocks 
are available to time this period but these 
suffer from a number of drawbacks. The 
clock not only needs starting but has to 
be stopped and reset manually. The face, 
although luminous, is not always easy to 
see in the near darkness of the darkroom. 
When several prints are produced from one 
negative they become available at 15 or 
20sec intervals and the operator must then 
remember the time intervals at which prints 
are introduced into the dish to know when 
to remove them. It is obviously less time- 
Consuming to develop several prints con- 
currently than to develop them individually. 

К was to overcome these limitations of 
clockwork timers that the unit was de- 
veloped and constructed. The timer has 
proved useful and accurate and the 
Maximum capacity of six simultaneous 
prints has been found to be just about 
right. When working alone it is unusual 
to use more than four timers at a time; 
with an assistant one does occasionally 
get up to six. To date the need for a great- 
er number has not been felt. 


Circuit operation 


Both digital and analogue timers were 
considered. Whilst it is fully realised that 
greater accuracy can be achieved by digital 


о photographic paper development. 
may be started at random intervals as each sheet of 


developer. A “time elapsed” meter is included which indicates the 


terminal condition. An audible signal is given each time 


period and an indicator light is included which shows when all six 
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Fig. 1. Block diagram of the timer. 


methods using, for example, the 50Hz 
mains as a master clock, the complexity 
needed to realise a multiple timer using 
these techniques, the cost involved in the 
digital timers and a suitable elapsed time 
indicator led one to adopt an analogue 
technique, shown in block form in Fig. 
1. Using a ramp generator as the basic 
timer circuit means that a simple meter 
indicator, which gives a continuous and 
ergonomically satisfactory elapsed time 
indicator, can be used, although integrated 
logic circuits are used in the control section 
of the unit. 

An input switch is used to start each 
timer in turn, the input signal being 
steered to the appropriate timer. An “end 
of time" detector produces a reset pulse 
which resets each timer to zero in turn. 
The reset pulse is applied to a multi- 
vibrator via a pulse lengthener to produce 
an audible *bleep" and warn the operator 
should he not be paying attention to the 
meter at that particular time. 

Timer. As mentioned, a ramp generator is 
used as the basic timer circuit, shown in 
more detail in Fig 2. 

The basic requirements of the timer were 
considered to be 
(а) to produce a time delay of 2min + 
Ssec, 


metering 
and 
detector 


Fig. 2. Ramp generator circuit diagram. 
С, is 1иЕ and R, ИМО in the instrument 
described, which runs up in 2min. 


(b) to “run” or “standby” in accordance 
with the state of a logic input, 

(c) to provide a linear output at suitably 
low impedance to drive a ImA meter, and 
(d) to be simple and economical to build. 
Economics in terms of home construction 
tend to be affected to some extent by 
availability of components through retail 
channels. 
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A Miller type circuit was chosen for the 
ramp generator and a “Darlington pair” 
followed by an emitter follower using three 
high gain transistors gave the desired 
result. The timing capacitor C, should be 
of low leakage and should be a paper or 
polycarbonate type. Including the emitter 
follower in the feedback loop helps to 
linearize the circuit. Field effect transis- 
tors, with their high input impedance, are 
an attractive proposition where long time 
constants are required but their higher cost 
is not warranted in this case. 

The circuit, as shown, yields a linear 
ramp with an amplitude of at least 90% of 
the supply voltage with a run up time of 
2min. having а С.К, product of some 
10farad.ohms. One microfarad capacitors 
were used in the prototype but larger 
values could be used to advantage espec- 
ially if longer periods are required, for 
example in some colour processes, where 
4min development is needed. R, was 
adjusted for each timer to give the required 
period. The accuracy with which А, is 
adjusted is a matter of choice but the pro- 
totype was adjusted to give an accuracy 
of + 2secs and this has been maintained 
over a period of several months. No temp- 
erature cycling has been attempted as the 
timer is used in the near constant tempera- 
ture environment of a darkroom. 

When a logic “1” is applied to the anode 
of D,, Tr, and Tr; are switched hard on 
and Tr, is consequently switched off, the 
оры. voltage at the cathode of D, being 
0 


When a logic “0” is applied to the input, 
C, charges through R, the charge being 
slowed down and linearized by Miller effect. 
After a period of time the output voltage 
reaches approximately rail voltage, Tr, 
and Tr, being cut off and Tr} hard on. 
The input diode D, prevents C, charging 
via the low output impedance of the 
controlling logic whilst D; is used to 
combine the output of all the ramp genera- 
tors to the metering circuit input. The 
meter wil thus only “see” the ramp 
generator output with the highest voltage, 
ie. the one with the least time to run. 


Meter and detector. The metering circuit 
consists simply of a suitable meter and 
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multiplier adjusted to read 10V f.s.d. (if 
a 12V supply rail is used). The scale 
would ideally be calibrated in minutes and 
seconds but in practice a linear scale read- 
ing О to 1 or O to 100 is quite acceptable, 
as percentage of time rather than absolute 
time is a satisfactory indication. The 
sensitivity of the meter is only of secon- 
dary importance as long as the output of 
the ramp generators is not loaded to the 
point of reducing the voltage gain of the 
generators and thus affecting the ramp 
time. А 1 мА meter is suitable as of course 
would be any meter of greater sensitivity. 

The detector consists of a Schmitt 
trigger circuit driving a reset pulse genera- 
tor. As the slew rate at the input to the 
detector is only of the order of 80mV per 
second a ramp amplifier has to be intro- 
duced to improve the accuracy of the 
detector. The bias of this amplifier is 
adjusted so that only the positive end of 
the ramp is amplified and adjustment of 
this bias is a convenient point at which 
the firing point of the trigger circuit may 
be set. The hysteresis of the Schmitt is 
kept small to enable the circuit to differ- 
enliate between two nearly equal voltages 
as may occur when two timers have been 
started within a few seconds of each 
other. 

The slew rate at the input to the trigger 
may be further increased by including a 
suitable zener diode in the feed to the 
amplifier base but in practice this has not 
proved necessary. 

The reset pulse generator is coupled to 
the trigger circuit via a small value capaci- 
tor and produces the necessary short, 
t.t.l-compatible reset pulse for the control 
logic. Fig. 3 shows the circuit of this part 
of the system. 


Control logic. To control the ramp genera- 
tors in the required manner the control 
logic must produce six independent out- 
puts, all at logic “1” ( + 3.4V). Means 
must be provided for each logic output, 
in turn, to be switched to a logic “0” 
(0.4V) on command from a unique input 
switch. The outputs must, similarly, revert 
to their standby condition (logic *1") in 
the correct order. at the command of the 
reset pulses. 
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Fig. 3. Meter and trigger circuit. Meter can be 1mA or less. 
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Three dual JK flip-flops are used to 
provide the necessary outputs and two- 
input NAND gates and inverters are used 
to steer the reset pulses, as in Fig. 4. One 
pair of two-input NAND gates are used 
to produce fully compatible input pulses 
from the input switch control. This circuit 
not only produces a pulse with correct 
levels, rise time and fall time, but also 
ensures that contact bounce does not 
cause spurious starting of several timers 
simultaneously. 

All the flip-flops have their K inputs 
grounded and their J inputs connected to 
the О output of the previous flip-flop 
except for the first flip-flop in the chain 
which has its J input connected to + 5V. 
Initially. with all the timers in “standby”, 
all the flip-flops are in the reset state with 
the Q outputs at “O” and the outputs 
to the timers at “1”. 

The first operation of the switch will 
set the first flip-flop as only this one has 
a “1” on its J input. On release of the 
switch the “1” is transferred to the output 
of the flip-flop thus enabling timer No.1 
to start its run up and changing the J input 
of flip-flop No.2 from “0” to “1”. Each 
subsequent operation of the input switch 
will set the next flip-flop allowing the 
associated timer to run up and presetting 
the following flip-flop. When the sixth 
and last flip-flop is set, its Q output, now 
at “1”, switches on the indicator transistor 
and lights up the “FULL” indicator lamp. 

The first requirement of the control 
logic is thus satisfied. Resetting of the 
flip-flops in sequence presents a more com- 
plex problem when using a single reset 
pulse generator for all the timers. Where- 
as the output of a JK flip-flop changes at 
the end of a clock pulse it is reset at the 
start of a pulse applied to the reset 
terminal. Thus a reset pulse of any dura- 
tion long enough to ensure resetting under 
the most adverse conditions would be 
gated through to subsequent flip-flops and 
thus reset more than one flip-flop at a time. 
Gates can be delayed by including a suit- 
able CR network in either the input or 
output termina! but under these conditions 
they may become unstable at the transi- 
tion point and produce what amounts to a 
train of pulses at the output; an un- 
desirable state of affairs, which can be 
prevented by using an inverter as the delay 
element. 

The reset pulse is therefore applied 
directly to the first flip-flop (which will 
always be the first to be reset) and via 
gates to all the following flip-flops. The 
gates are controlled by the state of the 
preceding flip-flop via inverters which act 
to delay this “enabling input” to the gates 
until after the termination of the reset 
pulse. In this way the gate which drives the 
reset input of flip-flop “л” will not be 
enabled by the changing output of flip- 
flop “n-1” until several microseconds after 
this change has occurred, by which time the 
reset pulse which reset flip-flop “7-1” has 
finished. 
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Fig. 4. The control logic circuit. 


Thus each flip-flop and its associated 
timer is reset in turn in the same order as 
they were set by the input switch. 

Audible warning. At the time when the 
Schmitt trigger changes state, when a 
timer has reached its terminal point before 
being reset. the collector of 7r, in Fig. 3 
switches from near OV to approximately 
+6V. This voltage is applied to the base of 
Tr, in Fig. 5, which in turn switches on to 
charge C,. The charge thus stored then 
discharges as base current for Trip one 
half of a multivibrator operating at a few 
kHz. Tr, and C, thus lengthen the short 
reset pulse so that the audible warning 
multivibrator may oscillate long enough 
for the signal to be heard. A short “bleep” 
is thus produced by the device each time a 
timer has reached its final time and is reset. 


Construction and setting up 


No particular precautions are necessary 
in construction other than those appertain- 
ing to the use of integrated circuits. The 
lead lengths around the ramp generators 
should be kept as short as possible as there 
is considerable power gain between the 
input and output terminals of this part of 
the unit. No parasitic oscillations were 
experienced using this circuit configuration 
but some of the early stages of develop- 
ment showed that this particular problem 
should be kept in mind. The prototype was 
constructed on two boards, one with the 
timers and the other all the other parts of 
the system. The power supply should pro- 
vide 12V at about 5mA and 5V at about 
300mA for the logic circuits. No supply 
stabilisation has been found necessary, 
the only precaution being to ensure that 
the supply line to the t.t.l. circuits does not 
exceed the manufacturers’ recommenda- 
tions. Fig. 6 shows a suitable circuit. 

On the author's unit a small yellow 
plastic box, of a type well known to most 
photographers. was mounted in front of 
and below the meter face. The inside of. 
this box was ‘lined with chrome-plated 
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Fig. 5. Circuit го give audible warning of a timer reaching its preset condition. 


Fig. 6. Power supply. 


adhesive tape and two 6V. 40 mA bulbs 
were mounted within the box. These bulbs 
are connected in parallel across the 5V 
supply line. thus illuminating the meter 
face and incidentally providing sufficient 
light to obviate the use of a separate 
darkroom lamp. 

For setting up purposes А, the timing 
resistor, should be replaced or shunted by 
a resistor of about 220kQ—a wait of 
2min each time one wishes to check the 
operation of the reset or logic soon 
becomes tedious. Next, each timer should 
be checked individually to see that the 
Output voltage reaches at least 11У (reset 
generator not connected). With the meter 
multiplier adjusted so that the meter reads 
ТОУ full scale the Schmitt threshold should 


now be adjusted until the reset pulse is 
generated just as the meter reaches full 
scale. When, and only when, one is 
satisfied that all is in order does one begin 
to adjust R, to give the correct time. With 
the threshold set as above it was found 
that A, was typically 11МО (C,= IpF) 
and the value was made up of suitable 
resistors until the desired degree of 
accuracy was reached. 

A reset button is useful during the 
setting up and testing period and if desired 
can be fitted permanently. Its main use in 
operation is to reset all the timers to 
“standby” when the unit is first switched 
on but it can be considered as an optional 
extra. Similarly the “FULL” indicator can 
be omitted as one rarely loses count of thc 
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number of prints which have been passed 
through the enlarger on to development. 


Possible modifications 


Often some photographic processes require 
longer or shorter periods than the 2min for 
which this unit was designed. Using larger 
values of C, time periods of several tens 
of minutes can certainly be achieved with 
no great difficulty. One facility which 
might be considered for certain applica- 
tions is the ability to switch from one 
time to another as required. This can 
readily be achieved by switching in various 
values for VR,, the threshold control, and 
simultaneously switching the meter multi- 
plier so that the meter always reads full 
scale for full time. Should this technique be 
adopted a more sensitive meter should be 
used, as in the shortest time position a full 
scale reading may be required from a ramp 
voltage of only ! ог 5V. A maximum to 
minimum time ratio of at least five-to-one 
is readily achievable and ten-to-one can 
be obtained if one can tolerate a certain 
degree of non-linearity in the elapsed time 
indicator. This non-linearity is mainly due 
to the knee voltage of the ramp output 
diode, Б» which, while insignificant in a 
10V ramp, ceases to be so when the ramp 
is reduced to 1V. The use of gold bonded 
germanium diodes could well be con- 
sidered т this position to improve 
linearity of the indicator should this be 
thought sufficiently important. 

The unit may be extended beyond the 
six timers of the present system but care 
should be taken that the loading of the 
input switch gates is not exceeded. A gate 
or inverter can be included to increase 
the available fanout. Although the present 
unit does go beyond the recommended 
fanout for the input gate (just), no trouble 
has been experienced as a result of this. 

A simple multiple timer such as the one 
described can find numerous applications 
in industry. The timing C or R could be 
switched to give a range of times. 

A continuously variable control of C 
or R is hardly a practical proposition due 
to the number of ramp generators which 
need to be ganged. Should this facility be 
required the timing can be continuously 
varied by means of a potentiometer at the 
input to the Schmitt trigger circuit to alter 
its firing point. A ganged contro) must be 
included in the meter circuit so that f.s.d. 
always corresponds to the ramp terminal 
voltage. A combination of both techniques 
could be used with a switched C to give, 
for example, 1, 4 or 16min whilst the 
threshold contro! would give a calibrated 
range of 25% to 100% of the set time. 
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Colour separation overlay 


Generation of television picture ‘‘insets” 


by Gwilym Dann 


An everyday use of colour separation 
overlay is seen in news broadcasts where 
a framed area behind the newsreader is 
filled with picture material which can be 
changed with each different news item. 
A conductor may be seen surrounded by 
close-up shots of various musicians, or 
dancers can be given a background which 
may range from street scenes to pictures 
of faraway places either in the form of 
stills, or from film or video tape. 

Fundamentally, all that is required to 
achieve effects of this nature is a high- 
speed switch which will change-over the 
signal from a camera looking at the fore- 
ground figure to one from a video source 
providing the new background material. 
Fig. 1 shows the basic requirements. As 
distinct from the cuts between video 
sources performed as a manual operation, 
this switch must change-over as the 
scanning beam passes the image boun- 
daries between figure and background or 
vice versa. 

We must now consider how the 
switch may be given information so that 
it will change-over at these boundaries. 
Before the advent of colour television, 
overlay was attempted by arranging a 
brightness or contrast distinction between 
the foreground figure and its background. 
The sudden change in the camera signal 
as the scanning beam passed over the 
figure/background boundary was used 
to initiate a pulse which controlled the 
electronic switch, as indicated in Fig. 2. 

From a practical point of view this 
system required that the figure should be 
overall light in tone against a background 
that was as evenly dark as possible. Only 
the simplest of effects could be achieved 
in this way and the results were un- 
satisfactory mainly because the lighting of 
the foreground figure had to be very flat 
in order to avoid shadows. Shadows, 
after all, might have the same tone as the 
background and this could result in the 
inserted background appearing in quite 
the wrong places. Worse still, an open 
mouth would be a shadow area and it 
was practically impossible to avoid the 
new background being seen therein. 

The next step was to make use of 
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Fig. l. Basic requirements for an overlay 
system. 


colour distinction between the foreground 
figure and the background, albeit with 
monochrome cameras. The figure was lit 
with yellow light and the background 
with blue. Two cameras were then set 
up so that they received an identical 
image by means of an optical beam 
splitter, By fitting one camera with a 
yellow filter and the other with a blue, 
it was possible to derive a much more 
precise switching signal and a much 
more successful overlay resulted. This 
ingenious system was, however, opera- 
tionally clumsy and difficulties in setting 
it up made it an unattractive production 
adjunct. 

The introduction of colour television 
naturally re-opened the possibility of 
making use of colour discrimination 
between the foreground figure and its 
background, especially as the colour 
camera had the built-in ability to provide 
accurately registered images of red, 
green and blue components of the scene 
being viewed. It was fortunate also that 
in the colour television system there exist 
signals which embrace parameters of both 
colour and brightness, namely the colour 
difference signals, B— Y, R— Y and G— Y. 
The choice of one of these signals for use 
in an overlay system is dictated by other 
than purely electronic considerations. The 
foreground figure will inevitably exhibit 
flesh colouring and we must choose a 
colour which is completely different for 
his or her background. A little thought 
will show that blue would be a suitable 
choice of colour which is remote from 
that of normal flesh. Additionally of 
course, we must forbid to the artiste any 
dress material or accessories which are 
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blue in colour. From this it follows that 
the chosen colour difference signal will 
be B— Y and it is interesting to consider 
the values of this signal for the whole 
range of colours which may be seen by 
the foreground camera. 

The B— Y values of signal voltage for 
each colour of the standard colour bars 
and those for white, black and grey are 
shown in Table 1. If these values are 
plotted as shown in Fig. 3, it will be seen 
that a datum may be drawn for which 
the value of blue is on one side and the 
values for the other colours, including 
white, black and grey, are on the other. 
Applying the B— Y signal to a suitable 
voltage discriminator will therefore result 
in a keying signal which can be used to 
control the electronic switch of an overlay 
System. 

The basic requirements of an overlay 
System utilizing the principle of colour 
separation have now been described. It 
will be apparent that no great electronic 
complexity is involved. The necessary 
hardware is a comparatively small 
addition to the circuitry of a television 
studio. In a practical situation however, 
comprehensive switching facilities have to 
be provided to gain access to a number 
of different video sources together with 
means of controlling the operating level 
of the voltage discriminator. 

It may perhaps be mentioned that 
considerable care has to be taken in 
installation to ensure very exact coinci- 
dence in timing the arrival- of signals on 
each side of the electronic switch. Errors 
in this connection could result in dis- 
placement of the foreground figure image 
with respect to the “hole? which has 
been “punched” in the inserted back- 
ground, 

It is of course necessary for the blue 
backing behind the foreground figure to 
have certain requirements as regards hue, 
saturation and luminance. Stated simply 
the hue should approximate to the peak 
гезропзе of the system’s blue channel. 
Paint manufacturers can be asked to 
provide a paint with specific LE.C. 
co-ordinates but a certain amount of trial 


Table 1. Values of В, G, B and Y with 
corresponding values of B-Y. 


R G B V B 
Yellow TO | то | o [ово |~o89 
Cyan о | 10 | то |07 | оз 
Green о | то | о [0:59 |-0-59 
Magenta | 10 | о | то | 0-41 | 0-59 
Red то | о о |оз |-0-3 
Blue о о | то |on | ово 

—t 

White to | то | то | то о 
Black о о о [о о 
Grey 05 [05 | 0-5 |0-5 о 


and error is involved. The final hue and 
Saturation may depend on the material 
to which the paint is applied and also 
on the need to introduce fire-resisting 
additives. 

Studio lighting must provide sufficient 
luminance in the blue backing so that 
a satisfactory signal-to-noise ratio is 
provided in the blue channel. However, 
care must be taken to ensure that the 
lighting level on the backing is not 
excessive because reflected light tends to 
creep round the profile of the foreground 
figure. This effect is known as “rimming” 
and if severe, can be quite unpleasant in 
the final result. Furthermore this blue 
outline can make determination of the 
correct switching level somewhat difficult 
and because of the poor definition of 
outline an aberration known as “tearing” 
can occur. A certain amount of blue 
rimming is usually accepted as an in- 
evitable feature of colour separation 
overlay. It may be reduced to a satis- 
factory degree by increasing the physical 
Separation between the backing and the 
foreground figure, but it is unfortunate 
that studio-floor conditions do not always 
allow the necessary degree of separation 
to be achieved. 

As described so far. the requirement 
has been one where the foreground figure 


Occupies an appreciable portion of the . 


television frame as in the case of news 
broadcasts. Where trick shots are involved 
such as a dancer seen floating over roof- 
tops. she has to be small in the frame 
and this means that her blue backing has 
to be correspondingly large in area. In 
addition it will be necessary for an 
appreciable area of floor to be given blue 
treatment. Under these conditions, 
reflected blue light will tend to suffuse 
the figure of the dancer and it is extremely 
difficult to avoid a somewhat unnatural 
effect. Fortunately however, motion of the 
figure and perhaps the background tends 
to reduce the subjective awareness of 
this blemish. 

Picture material intended for usc as a 
background in colour separation overlay 
has fixed dimensions with respect to the 


Incoming picture 
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Fig. 2. Principleofcontrast discrimination. 
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Fig. 3. B-Y values from Table | showing. 
discriminating datum. 


television frame. There is no simple or 
direct way in which it may be changed 
in size or offset so that it appears in only 
a portion of the final composite picture 
as seen by the viewer. In news broadcasts, 
for example, the required material is 
provided by slide transparencies and it is 
necessary for the reduction in size and 
offset to be obtained optically, in the 
transparency scanner. й 

In other programmes the requirement 
may be for a full-size picture of a 
remote interviewee to be seen as if ona 
large-scale monitor beside the interviewer. 
To achieve this the incoming material is 
displayed on а  "bchind-the-scenes? 
monitor. An auxiliary camera is then 
trained on this monitor and the shot is 
adjusted so that the incoming picture fits 
the overlay blue area beside the inter- 


\ Auxiliary camera 


Fig. 4. Auxiliary monitor and camera set-up to allow offset 


and reduction in size of incoming picture for overlay. 
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Out-of-shot monitor 
for interviewer 


s 
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viewer. This is illustrated in Fig. 4. The 
signal from the auxiliary camera is now 
the one which is fed to the overlay 
equipment for insertion as a background. 
Since the overlay blue area is all that is 
visible to the interviewer the illusion that 
he is addressing the distant speaker is 
completed by affording him a suitably 
disposed monitor out of shot of the main 
or foreground camera. The set-up as 
shown in Fig. 5 and Fig. 6 schematically 
shows the signal paths to the overlay 
switch. 

Earlier in this article, good reasons 
were given for the choice of blue as the 
colour of the backing in colour separation 
overlay. This is because blue does not 
appear in normal flesh tones. However, 
reference to Fig. 3 will show that an 
equally satisfactory switching datum can 
be drawn with respect to the colour 
yellow. While it can be shown that 
yellow in this connection has a measure of 
discrimination against caucasian flesh 
tones, it would not be a satisfactory 
colour for the backing if the foreground 
figure had blond hair. The availability of a 
B—Y signal in the television system is 
another reason why the colour blue is 
almost universally adopted for use in 
colour separation overlay. 

In some types of television production 
it is not always required to use overlay 
continually and it may not be desirable 
or artistically pleasing for other cameras 
to show viewers the rather vivid blue 
backing. This difficulty can be avoided 
by using a neutral backing which can 
be given the required blue colour by 
lighting methods. This may be by means 
of suitably filtered projectors from the 
front or alternatively by rear projection 
on to some translucent material. When 
overlay is not required, the backing may 
be illuminated by light of another colour. 
Rearward illumination of a translucent 
backing with blue light results in con- 
siderably less blue rimming of the fore- 
ground subject. Future developments in 
the process may make increasing use 
of this method when studio conditions 
allow. 


Incoming picture 
overlaid into 
blue overlay area 


foreground camera 


Fig. 5. Studio arrangement for overlay of full-size picture into part of frame. 


Although colour separation overlay as 
a process has been available to the 
broadcaster for many years, its full 
capabilities have never been fully explored 
and it may be interesting to consider why 
this is so. Day-to-day use of the system 
in news broadcasts involves minor addi- 
tions to existing production routines, 
anything beyond this can involve a great 
deal of preparation and planning. More- 
over it is by no means certain that the 
results will be satisfactory and there may 
be a good deal of time-consuming 
rehearsal before success is achieved. In an 
industry where. as elsewhere, time is 
money, uncertainties are anathema and 
there is a preference for old and well- 
tried methods where success is more 
assured. 

One of the criteria involved is whether 
the effect is required to deceive or merely 
to produce a dramatic or spectacular 
result. In the former, success will only 
be achieved if the viewer is unaware of 
trickery and this means that a natural 
effect must be obtained. In the latter case 
however, naturalness is not essential and 
it will not matter if the viewer recognizes 
the effect as an intended gimmick. 

An example of the unexplored 
possibilities of colour separation overlay 
is its use in providing a substitute for 
conventional scenery. An actor can be 
made to appear in a variety of settings 
obtained from still photographs or moving 
film which would pass for the real thing. 
The producer however, is unlikely to be 


foreground 
camera 


electronic à 
switch 


background 
video 


source 


to vision 


y. mixing 
circuits 


Fig. 6. Signal paths for overlaying full- 
size picture in part of frame. 
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satisfied with the single viewpoint or size 
of shot which is forced on him by this 
arrangement. For example, he would be 
unable to сш to another camera with a 
different view of his actor because, unless 
the scenery is very distant, it too ought 
to change its appearance or perspective. 
There would be other difficulties from a 
production point of view but these are 
beyond the scope of this article. 

Colour separation overlay can be 
successfully used to take the place of 
back-projection methods where a moving 
background must appear behind actors 
who are seen riding in a train or motor- 
car. Once again there is a difficulty in that 
we expect to see such a background out 
of focus compared with the foreground 
actors. This is achieved almost auto- 
matically with back projection of film due 
to the rearward spacing of the b-p screen. 
With overlay, the moving background 
would, unless special methods are 
employed, be as sharply in focus as the 
foreground actors and the effect would 
not be completely natural. 

Colour separation overlay has been 
more successfully employed in the field 
of light entertainment. It can easily 
provide a flying-carpet illusion. an artiste 
appearing with his “other self’ or the 
turning of a magazine page to disclose 
a new and moving scene. 

It will now have been made clear that 
successful use of colour separation over- 
lay depends on a large number of factors 
outside the field of electronics. It is a 
further example of the engineer's dilemma 
in that, having produced a clever device 
he not only looks for someone to use it, 
but to see it achieve its full potential. 
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volume of Wireless World bound by our 
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Instruments Electronics Automation 


Exhibitors, exhibition details and new products 


The 10th International IEA exhibition is to be held at Olympia, London from May 13 to 
17 and this year has approximately 600 exhibitors represented by over 300 companies. 
Opening time is from 9.30 a.m. to 6 p.m. and admission is free. The organizers of the 
show, Industrial Exhibitions Ltd, state that increased stand size, keen overseas interest 


and heavy bookings stimulate confidence that the UK’s 
one of the electronic industry’s major international ev 


domestic troubles will not disrupt 
ents. A list of manufacturers and 


distributors at the exhibition is shown below. In addition to these there will be several 
publishers, banks and ancillary services to the electronics industry present. 


AEG-Telefunken (UK) Lid 
A.E.P.—International Ltd 
А.О. Smith Meter Systems UK 
APT Electronics Ltd 
Advance Elecironics Lid 
AIL a division of Cutler-Hammer 
Allotrope Ltd 
Alma Components Ltd 
Aluminium Industrie Vaassen BV 
АМЕ Venncr 

| AMP of Great Britain Ltd 

| Ampex Great Britain Ltd 
Amphenol 
Amplicon Electronics Ltd 
Analog Devices Ltd 
Analogic Ltd 
Analytical Development Co Ltd 
Analytical Measurements Ltd 
Anderman & Ryder Ltd 
Anders Electronics Ltd 
Antiference Ltd 
Appliance Components Ltd 
Arca Controls Ltd 
Arcolectric Switches Ltd 
Arrow Hart Ltd 
Aston Electronic 
Developments Lid 
Athena Semiconductors Markcting 
Company Ltd 
Austen, Charles, Pumps Ltd 

| Automatic Oil Tools Lid 
Auxitrol Ltd 
Aveley Electric Ltd 

| 


B & K Laboratories Lid 

B & R Relays Ltd 

Bailey Meters and Controls Ltd 

Barden Corporation (UK) Ltd 

F.W.O. Bauch Ltd 

Bayham Ltd 

Belix Co Ltd 

Bell & Howell Ltd 

Belling and Lee Lid 

Bifurcated & Tubular Rivet 
Co. Lid 

Blakeborough. J.. & Sons Lid 

Blundell Harling Lid 

Bofors Electronics Lid 

Bourns (Trimpot) Ltd 

Bowthorpe-Hellermann Ltd 

Brady, W. H., & Co. Ltd 


Bristol Automation Ltd 

Britec Elesta 

Britimpex Ltd 

British Brown-Boveri Ltd 

British Insulated Callender's 
Cables Lid 

British Oxygen Co. Ltd 

British Standards Institution 

Brookdeal Electronics Ltd 

Budenberg Gauge Co. Lid 

Burgess Micro Switch Co. Ltd 

Burnt Hill Electronics Lid 

Burr-Brown International Ltd 


C.G.S. Resistance Co. Lid 

С.Р. Clare Electronics 149 

Calcomp Century Data 

Cambion Electronic Products Ltc 

Camco Lid 

Cannon Electric (GB) Lid 

Cherry Electrical Products (UK) 
Ltd 

Chinaglia (UK) Ltd 

Columbia Industrial Developments 
Ltd 

Computing Tcchniques Ltd 

Controls & Automation Ltd 

Comish Sign and Manf. Co. Ltd 

Counting Instruments Ltd 

Coutant Electronics Ltd 

Critchiey Bros Ltd 

Crouzet Ltd 

Croydon Precision Instrument Co. 

Culton Instruments Ltd 


D.G. Controls Ltd 
D-Mac/C Е.С. Ltd 

Dana Electronics Ltd 
Danbridge (UK) Ltd 
Data General Ltd 

Data Laboratories Ltd 
Datel (UK) Ltd 

Datron Electronics Ltd 
Daturr Lid 

Davall, S.. & Sons Ltd 
Davian (Electronics) Ltd 
Davu Wire & Cables Ltd 
Dept. of Trade and Industry 
Diamond H Controls Ltd 
Digicon Electronics Ltd 


DISA 

Drayton Engraving & Nameplate 
Co. 

Druck Ltd 

Dymar Electronics Ltd 


E.D. Publications Lid 

East Grinstead Electronic 
Components 

Eckardt Lid 

Eicometer Instruments Ltd 

Electrical & Electronic Trades 
Directory 

Electrical Remote Control Co. Ltd 

Electro-Match Ltd 

Electronic Machine Co. Ltd 

Electronic Visuals Ltd 

Electronics Weekly/Wireless World 

Elektromodule Co. 

Elektrotechnik Export-Import 

Endress & Hauser Lid 

Environmental Equipments Lid 

Erie Electronics Ltd 

Esterline Corporation 

Euro Electronic Instruments Ltd 

Eurotherm Ltd & Chessel Ltd 

Ever Ready Co. (GB) Lid 

Exel Electronics Ltd 


Farnell Instruments Ltd 
Feedback Instruments Ltd 
Fluke International Corp 
Fothergill & Harvey 


G.E. Electronics (London) Ltd 
Gaebridge Ltd 

Gauges Bourdon (GB) Ltd 
СЕС-ЕШоп Automation Lid 
General Radio Company (UK) Ltd 
GNT Automatic (UK) Ltd 
Goldring Ltd 

Gossen GmbH 

Government of Ontario 

Graham & White Instruments Ltd 
Gresham Lion Group Ltd 
Grundig (Great Britain) Ltd 
Guest International Ltd 


Н.В. Controls Lid 


Hakuto Co. Ltd 

Hartmann & Braun 

Harwin Engineers SA 

Haywood Electronic 
Associates Ltd 

Headland Engincering 
Developments Ltd 

Heidenhain (GB) Lid 

Hengstler (GB) Lid 

Heyco Manufacturing Co. Ltd 

Highland Electronics Lid 

Hollingsworth Terminals Ltd 

Huber, J. J., Lid 

Hunter Equipment Sales Ltd 

Hymatic Engincering Co. Lid 


IMO Precision Controls Ltd 
ISA Controls Ltd 

IVO Counters Lid 
Imhof-Bedco Lid 

Impectron Lid 

International Rectifier (GB) Ltd 


Jermyn Group 
Juniper Journals Ltd 


KDG Instruments Ltd 
Keithley Instruments Ltd 
Kelor Lui 

Kerry Ultrasonics Lid 
Keyswitch Relays Ltd 
Kirsten, С. & A., Lid 
Kistler Instruments Ltd 
Klippon Electricals Ltd 
Kollmorgen (Ireland) Ltd 
Kovo Foreign Trade Corp 


Labhire 

Lambda Electronics 
Landis & Gyr Ltd 
Lectromec Controls Ltd 
Leeds & Northrup Ltd 
Lemo (UK) Lid 

Levell Electronics Lid 
Licon Electronics Lid 
Limrose Electronics Ltd 
Linseis GmbH 

Linton Laboratories Lic 
Littelfuse (GB) Ltd 
Littex 

Lioyd, J. J., Instruments Lid 
Lloyds Bank Lid 

Lock. А. М.; & Со. 49 
Lucas Electrical Co. Ltd 


Mangood Ltd 

Markem (UK) Ltd 

Markovits. I., Ltd б 
Measurement Technology Ltd 
Medelec Lid. 

Mercury House Publications Lid 
Mesucora 

Methrothermo-Salter 
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International Instruments will be showing the new Radiometer 
type BKF10 distortion analyzer. Designed as an integrated test 
system for audio equipment, its readouts include percentage 
distortion, frequency and signal-to-noise ratio. A self-contained 
sweep system allows amplitude response to be plotted (top left). 


Allied International are expected to have the Electrovert ““Minipak” 
automatic wave-soldering machine on view (bottom left). 


Type ВВ100 а.с. resistance bridge. from J. J. Lloyd Instruments 1 


а 


Metronex Foreign Trade 
Enterprise 
Micro Consultants Lid 
Midland Bank Lid 
Miles Hivolt Ltd 
Miles Roystone Ltd 
Milton Ross Со. Ltd 
Mine Safety Appliances Co. Ltd 
Mitsui Machinery Sales (UK) Ltd 
Monsanto 
Montford Instruments Lid 
Morgan Grampian 
(Publishers) Ltd 
Muirhead Lid 


National Economic Development 
Office 

National Westminster Bank Ltd 
Newport Instruments Lid 
Nombrex (1969) Lid 

С.А. Norgren Ltd 
Normalair-Garrett Ltd 
Northover Process Services Ltd 
Novomic Nixon 
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Orbit Controls Ltd 
Ormandy & Stollery 
Oxy Fluid Control 


P.S.B. Instruments Ltd 

P.S.I. Ltd 

Pell, Oliver, Control Ltd 

Pepper! & Fuchs Ltd 

Perdix Components Ltd 

Permanoid Ltd 

Plasmoulds Ltd 

Polkinghorne Industries Ltd 
Portescap (UK) Ltd i 
Printed Motors Ltd ] 
Proper Equipment 

Prosser Scientific Instruments Ltd | 


ES pra "———oeeaMMEMQ aS 


will grade resistors into pre-set 


(above). i 
р - Е р 
Pye of Cambridge Ltd Solidev Ltd V-F Instruments Ltd 
Pye Switches Ltd Souriau (UK) Ltd Varta (GB) Lid 
Pyle-National (UK) Ltd South London Electrical Equipment Vega-Grieshaber KG 
Pyrotenax Ltd Co. Ltd | Vero Electronics Ltd 
Spear Engineering Co, Lid 

R.K.B. Precision Products Ltd Special Products Distributors | Watesta Electronics Ltd 
Racal Electronics Lid Sperry Vickers Watson's Anodising Ltd 
Radiatron Components Ltd Sprague Electric (UK) Ltd Waycom Ltd 
Rayleigh Instruments Lid Stafford King (Engraving) Ltd Wee ances 
Redpoint Lud Standardgraph Sales Co. Lid ОЕ 
REL Equipment & Components Stanleys (Stratford) Ltd Weller ЕНЕ 

Lid Superior Electric Nederland ВУЙ, ША, eee sere 
Rendar Instruments Ltd Surrey Steel Components Ltd ‚ West Hyde Developments Lid 
Research Instruments Ltd Weyfringe Lid 


Swarovski, D., & Co. 
Swissap/Swiss Assembly Products 
Symonds, В. H., Ltd 

Symot Ltd 

Systems & Electrical Supplies Ltd 


Reyrolle Parsons Lid 

Rilton Electronics Ltd 

Rivoir, Carl. & Co. 

Rochester Instrument Systems Ltd 
Rosemount Engineering Co. Ltd 
Ross, Courtney & Company Ltd 


Ti S 

Roxburgh Electronics Ltd TEC d pares Ltd 

T.E.M. Sales Ltd 
S.LM.A. Teledyne Philbrick 

Telford Development Corp 
Saft (UK) Ltd 
Sangamo Electric Ltd Texas Instruments Lid 
Sangamo Weston Ltd Texcel Electronics Ltd 
Scama Ltd Texscan Instruments Lid 
Scientific Optics Ltd Thermo Electric International Ltd 
Scopex Instruments Ltd Thomson-CSF 
Sealectro Ltd Thorn Electrical Ltd 
S.E. Laboratories (EMI) Ltd Topper Cases Ltd 


Torin Corporation 

Tracor Great Britain Ltd 

Transitron Electronic Ltd 

Transradio Ltd 

Trumeter Co. Ltd 

Turner, Ernest, Electrical 
Instruments Ltd 


Semiconductor Specialists (UK) 
Ltd 

Semikron (UK) Ltd 

Semra Benny (Electronics) Ltd 

Sensors & Systems Ltd 

Shackman Instruments Ltd 

Siemens Ltd 

Sifam Electrical Instrument Co. Ltd 

Sintrom Electronics Ltd 

Smiths Industries Ltd 


Uniform Tubes Inc. 
Uniniatic Engineers Ltd 


bands with 20 p.p.m: accuracy 


Whiteley Electrical Radio Co. Ltd 
Willsher & Quick Ltd 


Z & 1 Acro Services Ltd 
Zettler UK Division 
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Traffic information broadcasting 
in West Germany 


by В. C. V. Macario, B.Sc., Ph.D., M. 


University College of Swansea 


The use of v.h.f. car radios with tone decoders will 
information reception. The System illustrates the u 


type of analogue modulation. 


The Wireless World a few months ago! 
surveyed some of the possibilities of broad- 
casting traffic information to the motorist 
and outlined the principal factors which lay 
behind various proposals. Since that time 
tests by the European Broadcasting Union 
have led to the recommendation ofthe ARI? 
(auto-motive radio information) system 
conceived by Blaupunkt in W. Germanv. 
This system has been undergoing steady 
development over the last few years sothat 
tests of the system are at a very advanced 
stage and not confined to small areas ora 
single town, but indeed cover the whole of 
W. Germany. 

The writer had the opportunity to try the 
system quite independently with a current 
v.h.f. car radio and a fully developed ARI 
adaptor—which will be described— fitted 
as a normal car radio installation. The unit 
was used across part of Europe and listening 
tests were favourable, as indeed the EBU's 
must have been. 

The techniques? behind the system are of 
special interest as the system makes use of. 
digital techniques within an essentially ana- 
logue system. This move towards digital 
techniques in domestic systems will doubt- 
less show a marked increase in the near 
future. 


The system 


The aim of the Blaupunkt v.h.f. radio 
system is to make use of the existing net- 
work of v.h.f. transmitters and appropriate 
car radios in the country wishing to intro- 
duce an ARI system. When an existing 
v.h.f. transmitter is adapted for the system, 
it is called a traffic information station. 
Because there is usually more than one 
programmein any régionalarea ofa country, 
not every transmitter need be allocated, 
and in West Germany the allocation is 
about one in three. Short regional traffic 
information messages are then broadcast 
by these stations, as the need arises. The 
station is also identified by its transmission 
of the third harmonic of the 19kHz v.h.f.— 


Е.Е. 


f.m. stereo pilot tone, namely 57kHz (see 
Fig. 1) which can also be amplitude modu- 
lated in the manner described below. The 
additional tone does not cause interference 
with stereo transmissions. This identifying 
signal enables the traffic information station 
decoder attached to a v.h.f. car radio to 
Tecognize such stations. We then have the 
following choices: 
1. At home, no changes to the programmes 
‘are apparent, except that one knows one’s 
local traffic information station, and can 
receive so-called strategic traffic inform- 
ation. 
2. In the car, with a "decoder", one can 
recognize traffic information stations in all 


regions, but has still a free choice of listening. 


3. The additional transmitter identifying 
signal enables automatic functions to be 
introduced for the motorist, some of which 
will be referred to. 

A great deal of discussion on all the possi- 
bilities of this scheme is possible, but 
probably sufficient has been said so far to 
Bive at least the general idea on the system 
aims. 


Transmitter modifications 

The principal modifications to the existing 
v.h.f. transmitter which is to be marked as a 
traffic information station are sketched 
in Fig.2 and are: 


provide varying degrees of automatic traffic 
se of digital techniques within the accepted 


® The 57kHz pilot tone. 

© Additional lf. amplitude-modulation 
tones, obtained by division of the 19kHz 
pilot tone. 

@ A traffic information desk microphone 
which switches on the Lf. tones when it is 
in circuit. 

The tones, A, B, C, D, are called 
"regional tones". Although four are shown, 
there could be more or less. A transmitter 
in region A would use the A tone, marked 
as 23.75kHz, a transmitter in region B 
would use the B tone, etc. The additional 
tone, marked DK (125Hz)fromthe German 
Durchsagekennung which has been 
translated as “message only marking”, is 
an additional identifying signal from the 
transmitter which enables the car radio 
decoder to do more than just listen. The 
DK tone modulation depth is kept to half 
that of the principal regional tone, which 
allows а 57kHz modulation depth of up to 
60% without the likelihood of over modu- 
lation. The DK tone cannot interfere with 
the programmes, as it only appears during a 
traffic information broadcast. 


Vehicle decoder 


This is an optional extra to the car radio, 
but is of course the extra which provides 
the service the system is designed for. The 
following levels of sophistication exist, in 
ascending order: 
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Fig. 1. Modulation spectrum of v.h.f.—f.m. stereo transmitter with traffic information 


pilot tone. 
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Fig. 2. Trafficinformation station 
transmitter showing additional circuits. 
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trattic intormation m message only 
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Fig. 3. Circuit structureof 
station/region/message decoder. 
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l. Station indication only. The decoder 
indicates which stations being received 
are traffic information stations by recogniz- 
ing the 57kHz identifying signal. 

2. Regional station indication. The decoder 
will recognize only stations on a regional 
basis, by recognizing the S7kHz signal 
and the regional modulation tone. 

3. Regional indication and message only. 
In ‘addition to recognizing stations the 
decoder controls the audio output of the 
existing radio so that only traffic messages 
dre heard. 

4. Automatic set tuning, regional station 
recognition and message handling. In add- 
ition to all the recognizing, etc., automatic 
returning of the receiver for the purpose 
of the message is possible. 

The first three levels are operated by 
the available demodulated f.m. signal (audio 
prior to de-multiplexing). The last system 
with automatic retuning of the recciver 
requires “access to the set”, and is some- 
what beyond the principle of an adaptation 
of an existing receiver, but does illustrate 
the sophistication which can now be offered 
tothe driver of a vehicle. 


Decoder electronics. The electronics used in 
the system is interesting in the fact that the 
decoder needs to recognize low frequency 
tones fairly rapidly. and reliably. We shall 
consider a specific decoder which is par- 
ticularly illustrative. namely the station/ 
region/message type; system 3. A photo- 
graph of such a decoder is shown as Fig. 8. 
Тһе general structure of the decoder circuit 
is shown in Fig. 3, and this demonstrates 
the action the unit provides. 

For example, by means of a tape record- 
ing outlet, the existing audio in the receiver 
is diverted through the decoder and the 
audio switch (the unit marked in Fig. 3). 
Depressing switch “ВО” of the push 
buttons keeps the switch on and the radio 
works normally. Depressing the switch 
“SK” (traffic information station), means 
that the receiver only operates when a traffic 
information station is received (because 
of the 57kHz). 

Depressing instead a regional button, 
“А” for example, means the switch only 
operates when the selected regional station 
is tuned in. In other words the receiver is 
muted except when the driver tunes into an 
appropriate station. This action requires 
the rapid response action just mentioned, 
because the audio needs to come “alive” 
as the set is tuned. The indicating lamp on 
the decoder also helps here. and also a.f.c. 
on the receiver is assumed. On the other 
hand the system acts as a tuning aid to the 
driver, especially in a congested v.h.f. 
spectrum. 

The final sophistication in this system is 
when button DK is depressed. This holds 
off the audio, even in the presence of the 
§7kHz andthe regional tone. until the | 25Hz 
message tone appears. The car radio will 
then only apparently turn on during a traffic 
information message. 
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Fig. 4. Functional organization of the decoder circuits. 


A more detailed diagram of the arrange- 
ment for this type of decoder at the present 
time is shown as Fig. 4. Apart from the 
logical connections, three main paths are 
evident, which clearly look for the three 
main indication signals from the traffic 
information transmitter, namely (i) the 
57kHz pilot tone, (ii) the regional modu- 
lation tone in the range 20-60Hz, and (iii) 
the message tone of 125Hz. 

The 57kHz tone is conventionally filtered 
and envelope detected, and will light the 
indicator lamp with either the RD, or the 
SK button depressed. The modulation tones 
are also obtained from the envelope. 

The regional tone signal, if selected with 
a normal active tuned circuit or with a nar- 
row band phase-lock loop, would have a 
response time which would be too long to 
enable the tunc-in feature described above 
to be used. For instance, the response time 
in the worst case could be of the order of 
0.55. which is far too long. To overcome 
this problem a digital technique is used, 
as indicated in Fig. 4 which can beexplained 
as follows. The regional modulation tone is 
pre-selected in an active bandpass filter 
covering the possible regional frequencies 
which are in the band 23.75 to 53.98Hz 
in the existing West German scheme. The 
resulting sine wave is then sharply limited 
to form asquare wave at the tone frequency. 
The positive going edge, say, is then used to 
Start a square wave oscillator running at 


some six to ten times faster than the input 
tone. The number of oscillations within 
half a regional tone period are counted. 
This count is at the same time compared 
to a preset count set by the regional button, 
A, B, . . . „etc. If the two counts are equal 
at the end of one half period a “yes” is regis- 
tered. by which means the frequencies can 
be discriminated. In other words the system 
acts as a frequency discriminator with a 
response time oftheorder ofone waveperiod 
of the frequency being selected, in this case 
a few tens of milliseconds, which of course 
is very much shorter than the fractions of 
a second referred to earlier. Since the modu- 


Fig. 5. Station/region/messageARI 
decoder connected to v.h.f. stereo receiver. 
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lation tones and the transmitter pilot tones 
are exactly synchronous, it is possible, by 
using techniques similar to that just des- 
cribed, to signal a very large number of 
tones with equally rapid unambiguous 
recognition. 

The selection of the message tone of 
125Hz uses a synchronous detecting phase 
lock loop. This gives a better performance 
with regard to signal-to-noise ratio at the 
expense of slower acquisition. For instance, 
the message tone only appears during a 
message, and not during a tuning operation; 
also it is at a lower level of modulation and 
is the most likely tone to be subject to inter- 
modulation by the message speech. 

The unit shown as “logic” carries out 
the operation of turning the “ARI” light on 
at the right time, and operating the audio 
switch according to the control button 
positions. 
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World of 
Amateur 
Radio 


V.h.f./u.h.f. notes and news 


The remarkable tropospheric ducting con- 
ditions on January 19-21 brought “wide- 
open” band conditions for many amateurs 
using v.h.f. and u.h.f. bands and resulted 
in what was probably the first contact with 
this mode between England and Austria 
at a frequency above 1GHz when G4BEL 
апа OE2OML made contact on the 23-cm 
band over a distance of 640 miles. Other 
examples were the exchange of slow-scan 
television pictures between several British 
and West German amateurs on 144MHz 
at distances up to about 550 miles: there 
were many 144MHz contacts southwards 
to Spain and eastwards to Poland. An 
analysis published by Professor Walter 
Dieminger, DL6DS of the Max-Planck- 
Institut Пг Aeronomie, of atmospheric 
conditions over Berlin shows a pronounced 
inversion at heights of about 3km on the 
19th, dropping to about 1km on the 20th 
and 2154 and then gradually rising again. 
British amateurs must envy the frequent 
tropo ducting conditions that exist in such 
areas as the eastern Mediterranean pro- 
viding excellent paths, for example, between 
Cyprus and Israel. 

On the 13-ст band (2304MHz) two 
Czechoslovakian stations (ОКІМЕЕ 
and OK1KIR) have made contact over a 
distance of 243km; OK1WFE uses а 
0.8-watt transmitter, a receiver with 
Schottky diode mixer and a 1.8-m para- 
bolicdish aerial. 

The GB3VHF beacon station at 
Wrotham, Kent has changed frequency 
to 144.15MHz in accordance with the 
new band plan. 


Sic transit gloria DX? 


Activity on h.f. bands recently under- 
lines the steady reduction in m.u.f, as we 
approach another sunspot minimum. 
14MHz has been closing early and on 
many days 21MHz opens only for north- 
south paths. - 

Recently Katashi Nose. KH6IJ of 
Hawaii has written nostalgically in CQ 
of long-distance working on the В.Г. bands 
in the thirties: “Time was when skill, know- 


how. luck and patience were the halimarks 
of a DXer. Today Рт afraid it is who you 
know and how much you can buy. Organ- 
ized DXing (expeditions, special schedules 
etc) as we know it today is a postwar 
phenomenon only 25 yearsold. The‘golden 
age of DX’ was 1934 to 1939—АС4УМ 
from Lhasa, Tibet, ON4CSL ‘the voice 
of the Belgian Congo’—such things as 
11-year cycles had not yet been conceived. 
ZS2A was S9 on 7MHz. There was no 
pressure, stations were there for the digging 
—none of the pettiness and snarling; 
characteristic of the phone bands today. 
If someone stole your DX from under you, 
you admired his skill, but then most of the 
serious DXing was done by c.w.” 

He continues: “I remember August 31, 
1939 very well. I worked Europeans never 
before possible from Hawaii. DX was 
never the same after that. After the war— 
the day of the manufactured contact and 
the Master of Ceremonies had arrived.” 

Most active h.f. amateurs, even though 
they may not agree that pleasant DXing 
died as early as 1939, will understand the 
sentiments of KH6IJ. Perhaps one of the 
reasons was the introduction after the war 
of “single-channel” working where every- 
one knewthefrequency on which thedistant 
station would be listening—a very effective 
system when there is no great competition 
to work a particular station but leading to 
anarchy when a rare call-sign appears. 


Top band activity 


Despite the general belief that low sunspot 
activity always means good conditions 
on 1.8 and 3.5MHz, Stewart Perry, W1BB 
does not rate the 1973/74 Top Band season 
as good as the year before and reports 
very variable conditions. Nevertheless 
by January 31 he had worked 32 countries 
compared with 30 the year before. In his 
“Bulletin” he reports that Phil Ashton, 
G3XAP has now completed his "worked 
all continents* but contacting VK6HD 
after two years of effort with 9 watts input: 
now he intends trying to do it all again 
but this time with 5 watts. Many amateurs 
must have envied the aerial system at 
W2WLN/2 during ARRL 1.8MHz tests: 
a l-wave insulated vertical with 300-й 
radials every 3 degrees (120 radials) and 
two Beverage aerials 1000ft long towards 
Europe and terminated in a 120-radial 
earth. Apparently this is a United States 
Coastguard centre used to test Loran-A 
transmitters. Е. J. (“Dud”) Charman, 
G6CJ has an interesting theory that at the 
critical sunset/sunrise periods, ionospheric 
tilts can produce conditions where signals 
arrive at significantly higher angles than 
at other times and that when this happens 
dipole type aerials can be more effective 
than long-wire aerials designed for low- 
angle reception. He believes this applies 
to most h.f. bands but that these periods of 
“focusing” with the ionosphere tilted from 
a lower (day) height to-the higher (night) 
height are quite short. 
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Marconi centenary 

Guglielmo Marconi is on record as saying: 
“You know I have always considered my- 
self an 'amateur" and once wrote in 
Wireless World “I consider the existence 
of a body of independent and often en- 
thusiastic amateurs constitutes a valuable 
asset towards the further development of 
wireless telegraphy". To mark the cen- 
tenary of his birth aspecial amateur station, 
GB2MT, operated from April 25t028from 
the house at 71 Hereford Road, Bayswater, 
London, where Marconi lived from 1896 to 
1897; it used 3.5, 14 and 21 MHz s.s.b. 
Italian amateurs have been operating a 
centenary station, IIJFGM, from near 
Bologna, Italy where Marconi was born 
on April 25, 1874. 


Amateur growth continues 


Amateur radio licences in the UK at the 
end of 1973 totalled 23,779. representing 
an increase of 1,692 during the year. Since 
most of the mobile licences are held by 
amateurs also holding a fixed station licence 
the total number of British amateurs was 
about 19,500. The Class B licences (v.h.f./ 
u.h.f. telephony only) continue to increase 
more rapidly than the long-established 
Class A licences, although the rate of in- 
crease was alittle less in 1973 than in 1972. 


end- end- end- 
1971 1972 1973 
Class A 14,065 14,462 14.930 
Class B 3012 3.718 4,328 


Class A/mobile 2,666 2,854 3.081 
Class B/mobile 545 826 1,176 
Amateur television 214 227 254 

It would be interesting to know the age 
distribution of people taking out a licence 
for the first time: there is a general belief 
that the hobby is attracting fewer young- 
sters. One indication isthat although RSGB 
membership has remained roughly the 
same during the 1970s (about 16.500), 
associate membership (mostly youngsters) 
has dropped from about 1.500 to just over 
1,000. 


In brief 


The annual convention of the Northern 
Radio Societies’ Association is being held 
this year on Sunday. May 12 at the Belle 
Vue Pleasure Centre, Manchester . . . 
Other mobile rallies during May include: 
May 5 Spalding Tulip-time rally at 
Surflee; May 12 South Leicestershire 
at the Westfield Activity Centre, 
Hinckley; May 19 Northern mobile rally 
at Victoria Park Hall, Keighley; May 26 
Hull mobile rally at Bishops Burton . .. The 
annual reunion of RAOTA (Radio 
Amateur Old Timers’ Association) is on 
May 17 at the Bonnington Hotel, South- 
ampton Row. London WC! ... GB2ITU 
will operate May 9 to 19 from Tonbridge 
School . . . The third convention of the 
British Amateur Radio Teleprinter Group 
is on Saturday, May 18 at the Village Hall, 
Meopham, Kent... 

PAT HAWKER, G3VA 
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Alarm circuits 


Sensing, processing and indicating 


by J. Carruthers, J. H. Evans, J. Kinsler and P. Williams 
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As well as introducing series 13 of Circards this article touches on the concept of 


data domains 


In this topic the viewpoint changes. Pre- 
viously in Circards, circuits have been 
described as separate entities, with the 
articles laying a foundation, and the cards 
showing the practical alternatives. The di- 
lemma is that the title used here, though 
commonly applied to the topic, can be mis- 
leading. This is because so many “alarm 
circuits” have several identifiable sub- 
sections each of which can be readily classi- 
fied under headings such as those of pre- 
vious series e.g. Schmitt trigger and astable 
circuits, Even heading this article “Alarm 
systems” might confuse since it could con- 
vey the idea of a conglomeration of alarms. 

A typical alarm arrangment is shown in 
block diagram form in Fig. 1. An alarm 
signal is required from some output trans- 
ducer when the signal from an input trans- 
ducer indicates a particular fault condition. 
The intervening blocks are required to pro- 
cess the signal representing the fault con- 
dition, to detect a particular voltage/current 
level which is an analogue of the input 
parameter, and to deliver power to the out- 
put transducer. Before considering each of 
these sub-sections individually, there is a 
general principle which can be very helpful 
in considering such systems—the concept of 
data domains. 


Data domains 


‘Information on physical systems is obtain- 
able in the form of physical quantities such 
as force, distance, energy. The required 
information may often have to be obtained 
by monitoring some more complex property 
involving a function of the more common 
parameters. In few cases is the information 
in such a form that it can be conveyed and 
displayed directly. It has to be transmitted 
through some medium or series of media 
first. To the practising engineer the medium 
is not the message but rather the barrier 
that hinders the appearance of that message. 

in passing through these media the in- 
formation takes on new forms or dimen- 
sions. For each new set of dimensions we 
may postulate a domain in which the data 
exists. Within that domain there may take 
Place further conversions without going 
outside the domain. Thus the first main 
division is between inter-domain and intra- 
domain conversions. The division is arbi- 


trary since the selection of domain interfaces 
is arbitary. One possible division is dis- 
cussed below but readers may have their 
own ideas on this.* 

For the purpose of this article, the do- 
mains are determined by the following 
considerations: is the data (a) continuous 
or discontinuous and (b) instantaneous or 
not. These conditions applied to electrical 
phenomena provide us with four domains. 
In addition there is the much larger physical 
domain (P) containing all non-electrical 
data. For other disciplines it is this domain 
that would be sub-divided into more con- 
venient packages, as for example the heat/ 
light/sound divisions of physics. The elec- 
trical domains are thus 


s 


, Non- 
Instan- instan- 
taneous taneous 
Continuous A t 
Discontinuous D, D 


An A or amplitude function e.g. voitage/ 
Current/resistance. is an electrical signal 
precisely and continuously related to some 
other function which may or may not bc 
within the A domain itself. It has an instan- 
tancous value which is a measure of some 
property of the unknown. An example is 
the electrical resistance thermometer where 
the resistance (4 domain) is a continuously 
variable function of the instantaneous tem- 
perature (P domain) і.е. a P-A domain 
conversion occurs. 

A t function isalso continuously variable, 
but to represent the data a finite time must 
elapse i.e. it is not instantaneous. This pro- 
perty should not be confused with the finite 
delays imposed by the physical limitations 
of systems, which prevent the instantaneous 
change in an A function. A t function will 
have corresponding delays in responding to 
changes in the data, but even with a fixed 
input requires a finite time to complete the 
conversion. An example is an oscillator 


whose frequency is proportional to a volt- 
age. To determine that frequency at least 
one period must elapse (often many) and 
the data conversion is non-instantaneous. 
Such a voltage-controlled oscillator is per- 
forming an A-t conversion, the amplitude 
of the output waveform being irrelevant as 
all the data resides in the time-function. 

Conversions may take place through 
more than one domain, and the shortest 
roule in a system is not necessarily the best. 
If we wish, for example, to convert from 
temperature to frequency (a P-t conversion) 
we can do so by constructing an oscillator 
whose frequency is temperature dependentt, 
or we can use a thermocouple to generate a 
direct voltage that, amplified, controls a 
у.с.0. The latter can be considered as а 
P-A-A-t conversion with the voltage ampli- 
fier being an A-A converter і.е. input and 
output both existing in the amplitude or 4 
domain. Better linearityof frequency against 
temperature could be achieved in this 
second approach. 

Where the data is required in digital i.e. 
discontinuous form, a similar distinction 
can be made as to whether the data appears 
simultaneously at input and output (within 
the delay constraints mentioned above) or 
whether a finite time is required for the 
data conversion. The two categories result- 
ing are the parallel and series modes respec- 
tively (D, and D,). They may also be thought 
of asa spatial and temporal ordering of the 
data—a pulse train representing the data in 
serial form conveys that information cor- 
tectly regardless of the frequency if the 
order pattern is correct. In a digital volt- 
meter the data might be converted into 
serial form following an initial voltage-to- 


*This approach was prompted by the excellent book 
“Digital Electronics for Scientists" by Malmstadt & 
Enke (Benjamin) which proposed a slightly different 
division. 


{This can also be considered as a hidden form of 
P-A-1 conversion since the temperature affects some 
A parameter such as R, C etc. 
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Fig. 1. Typical alarm circuit with input and 
output transducers. 
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frequency/time conversion, while it would 
be stored and displayed in parallel form. 
The data domain conversion pattern would 
then be A-1-D,-D,. 

Within each domain, there may be a 
great variety of possible forms for the data, 
and multiple conversions can and do take 
place. Even a "simple" amplifier may have 
individual stages best viewed as V-/ and /-V 
converters, while a voltage amplifier can be 
regarded as a V-V converter. 


Transducers 


These are theinterfaces between the physical 
(P) and electrical domains (A, 1, Dp, D,). 
The range and variety is too large to cover 
in such an article as this, but some obvious 
examples are worth discussing. If an elec- 
trical conductor is subject to temperature 
variations its conductivity will vary. For 
metallic conductors the temperature co- 
efficient of resistance is normally positive 
and the characteristic is sufficiently well- 
defined to allow precision thermometers to 
be based on it (platinum resistance therino- 
meters). For semiconductors the coefficient 
may be negative or positive and of much 
greater magnitude though generally less 
well defined. This makes devices such as 
thermistors, which depend on this property. 
particularly useful in alarm circuits as a 
relatively sharp transition takes place in thc 
resistance value and switching of a load is 
simplified. 

If such a resistance which depends on a 
physical parameter is incorporated in a 
bridge circuit (Fig. 2) then by suitable selec- 
tion of the other resistors the critical resist- 
ance value of the transducers may be made 
to correspond to the bridge balance point. 
Any high gain differential input amplifier 
may be used to detect this change of polarity 
about the balance point, providing a large 
output swing. Addition of positive feedback 
provides hysteresis, minimizing the output 
switching that would occur from noise or 
other stray input signals, when close-to- 
balance comparators or general-purpose 


output 


Fig. 2. Bridge circuit for including a sensing 
resistor. 


operational amplifiers may be satisfactory 
in such applications. 


Other physical parameters may affect the. 


resistance of particular conductors and 
semiconductors. Forexample а polycrystal- 
line film of cadmium sulphide in darkness 
has a very high resistance (>1МО), while 
exposure to sunlight may drop that resist- 
ance to a few hundred ohms. Where the 
changes are as extreme as this, the variable 
resistance could simply be placed in series 
with a supply voltage and the load to pro- 
vide a direct if somewhat imprecise alarm. 

Other semiconductors when exposed to 
particular gaseous impurities show similar 
large variations in resistance and are now 
used in gas and smoke detectors, though 
they require a separate power source to 
raise their operating temperature. Even the 
basic resistance thermometer mentioned 
above can be adapted to detect other 
physical parameters; for cxample the flow 
of air or other fluid across a heated filament 
removes the heat more rapidly causing the 
resistance to fall. Thus detection of fluid 
velocity is a possibility. 

Other transducers give a voltage or 
current that is a function of a physical para- 
meter; the c.m.f. of a thermocouple and the 
current flow in a reverse-biased photodiode 
are examples. Yet others may involve the 
variation of electrical parameters such as 
capacitance or inductance, coupling be- 
tween coils. etc. In such cases a common 
alternative to the bridge technique, still 
viable with the substitution of a.c. drive to 
the bridge, is to make thc frequency of an 
oscillator depend on the variation of the 
reactance used, and follow the oscillator by 
some form of frequency-sensitive switch. 

Following the input transduccr the signal 
may need to be amplified. filtered or modi- 
fied (domain conversion of some form) in 
some signal-processing stage prior to being 
fed to a level-sensing stage. In some cases 
the two functions can be combined. as 
operational amplifiers having very high 
gain can suffice. If the output of the level- 
sensing device is insufficient in magnitude to 
drive the required load then a further power 
stage may have to be substituted (Fig. 1). 

Additionally it may be required to cause 
this output signal to be an audible tonc or 
an interrupted voltage for flashing a lamp. 
Either case could require an astable oscil- 
lator or similar form of generator (Fig. 3). 
A monostable circuit may be interposed to 
delay the onset of the alarm output for some 
period after the appearance of the fault 
signal and logic gating would be added in 
more complex systems to generate alarm 
outputs that depend on a particular com- 
bination of input parameters. 

Thus most alarm systems can be broken 
down into simpler blocks and the block 
diagram of a burglar alarm could be iden- 


24 level о siow sep fishing lamp 
sensing astable 


fast 


astable loudspeaker 


Fig. 3. Arrangement for operating a lamp and/or loudspeaker. 
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tical with that fora circuit intended to sense 
icy conditions on a road. By appreciating 
and making use of this principle, it is often 
possible to make very economical designs 
of alarm circuits by adapting the best in- 
dividual blocks from previously published 
alarm circuits. The major design problem is 
then that of making the blocks compatible 
in respect of supply voltage load require- 
ments and the like. 


Titles of cards in Series 13 are 


Flame, smoke and gas detectors 

Bridge circuits 

Time delay and generator circuits 

Level sensing and load driving 
Application of 555 timer 

Frequency, sensing alarm 

Digital alarm annunciators 

Filament lamps and relays 

Signal domain conversion 

Pressure, temperature and moisture-sensi- 
tive alarms 

Security, water level and automobile'alarms 
Electromechanical alarms 
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sets to: | 
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Specify which set your order should start 
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Subsequent issues will cover digital counters 
and pulse modulators. Introductory articles 
in Wireless World indicate availability of 
Cireards, which are normally ready for 
despatch on the 14th of the month, and the | 
Circard concept was outlined in the October 
1972 issue. pages 469/70. р 
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An f.e.t. curve tracer 


Concluding part of a sixth-form project 


by L. G. Cuthbert 


Queen Mary College, University of London 


Tt is usually easier to build and tést an 
electronic system as a series of blocks. 
Each can then be built, connected to the 
previous one and tested before the follow- 
ing one is added. Furthermore, the use of 
such blocks does illustrate the concept of 
the curve tracer as an electronic system. 


Circuit description 


Ramp generator, The basic rampis obtained 
by forming a relaxation oscillator (Fig. 7), 
with А» C, and unijunction Tr, As 
explained in the system considerations, it 
does not matter that the ramp is an expo- 
nential rather than a linear function of 
time, but excessive non-linearity does 
mean that some parts of the trace would 
be much brighter than others. The potential 
divider А, R, is therefore used to reduce 
the voltage on base 2 of the unijunction, 
thus reducing the firing voltage. 

The /C, is used to separate those 
parts of the ramp above and below zero 
thus producing the triggering and clipped- 
ramp waveforms at the two outputs. A 
small amount of gain is used on this 
amplifier to keep the voltage swing to 
about 12V and the amount of clipping is 
controlled by preset resistor R,; which 
shifts the signal, before separation, by a 
variable amount. Since the amplifier is 
used in its inverting mode a second 
inverting stage /C, is used to reinvert 
and produce a positive going ramp. 
Similarly, the common-emitter stage 
(R, and Trj) is used to reinvert the trig- 
gering part of the waveform. Since a 
fairly low-value base resistor (А) is used, 
the transistor is easily saturated and a 
fairly square pulse is produced. 

Switch S, enables the drain voltage to 
be held at a constant value of about 
11-12V so that the current amplifier can 
be calibrated. This is explained later. 


Current sense amplifier. Drain current 
passing through the 1000 resistor Ri, 
(Fig. 8) develops a smäll voltage across 
it, proportional to the current. This is 
amplified by a difference amplifier to give 
the y output (drain current) for the oscil- 
loscope. Preset resistor R, enables the 
output voltage to be conveniently related 


5v 
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Fig. 7. Circuit diagram of the ramp generator. 
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Fig. 8. Current sense amplifier. 
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to the drain current. A value of 200mV/mA 
is quite suitable. 

To calibrate this output, the switch on 
the ramp generator is set to the “cal” 
position and its output connected to the 
input side of the series resistor (R,J. The 
other side (drain terminal) is connected 
through a milliammeter to Rz which is 
varied until a current of about 5mA is 
obtained. Adjustment of А, until the 
output voltage is 1V will give a calibra- 
tion of 200mV/mA. 


X-output amplifier. The x-axis of the dis- 
play is the drain voltage so this circuit 
(Fig. 9) is simply a non-inverting buffer 
amplifier (to take negligible current) con- 
nected to the drain terminal. Preset 
resistor R4, is used to enable a suitable 
calibration of the x scale to be obtained. 
Unfortunately, while a positive voltage 
applied to the x input of many oscillo- 
scopes produces a trace movement from 
left to right, as expected, on others the 
reverse happens. A unity gain inverter is 
therefore provided for such cases. 


Staircase generator. This is a standard 
transistor pump circuit driven by a dif- 
ferentiating and squaring circuit. Using a 
differentiating input has the advantage 
that the staircase “block” is triggered by 
a negative edge rather than by a pulse 
and therefore it can be used in applica- 
tions where only an edge is available— 
for instance the resetting edge of a normal 
sawtooth. 

A transistor pump rather than a simple 
diode circuit is used as this ensures that 
each step is of equal magnitude. As 
capacitor C, is loaded only by the uni- 
junction and а high-impedance buffer 
amplifier, negligible current is drawn from 
this capacitor and therefore the steps 
do not droop. 

Variable resistor R;, is used to alter the 
voltage on base 2 of Tr, so that the volt- 
age at which the unijunction fires can be 
varied, thus changing the number of 
steps before the staircase is reset. 


Gate drive circuit. The output of the 
staircase generator is a series of steps 
starting at OV and rising in equal positive 
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Fig. 10. Staircase generator. 
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Fig. 11. Gate drive circuit. 


increments. However, the Гел. requires 
that the gate voltage should be negative 
and therefore an inverting amplifier with 
variable gain is used to invert the stair- 
case. Since the unijunction transistor (in 
the staircase “block”) does not reset the 
capacitor quite to zero, a variable offset 
control (А) is provided so that the whole 
staircase can be shifted, thus enabling a 
zero step to be achieved. The gate voltage 
must never be positive but there is enough 
range on this “zero step” control to shift 
the waveform across zero producing a 
positive voltage at the output of the 
inverter. Clamping diodes are therefore 
used in the feedback loop to clip the 
output to zero. 


Operation 

The curve tracer has been designed to 
work with any oscilloscope with anexternal 
x input but on some of the cheaper dual- 
trace ones where the chopped-beam tech- 
nique is used the display will havea mottled 
appearance. This is because the electron 
beam is rapidly switched between the two 
traces and, as only one is being used for 
this display, there will be blank parts 
when the beam is being used for the other 
trace. This can be avoided by carefully 
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setting the gain of both y inputs to be 
identical, connecting both inputs together 
and shifting both traces until they are 
superimposed on top of each other. 

The separate triggering pulse should 
eliminate flyback problems. However, on 
most oscilloscopes there is a slight phase 
difference between x and y inputs so that. 
even though the flyback should follow the 
main trace, a small Lissajous figure is in 
fact created and the flyback will depart 
slightly from the main trace. 

Several variable resistors are provided 
and these fall into two groups: those 
which are used only to calibrate the curve 
tracer; those which are used to set up the 
required gate conditions for the f.e.t. 
being tested. 


Calibration 


The variable controls in this category are 

separation (ramp generator) 

set current and y gain 

(current sense amplifier) 

x gain (drain voltage amplifier) 
and a suitable calibration procedure is as 
follows: 

(a) Calibrate the oscilloscope: use the у 
input in the d.c. mode. Remove the f.e.t. 

(b) Use the oscilloscope on its internal 
timebase. Connect the y input to the gate 
terminal and adjust the separation control 
until а staircase just appears. 

(c) Connect the x output to the external 
x input of the oscilloscope and the drain 
current output of the curve tracer to the y 
input and switch the oscilloscope to the 
external timebase. Set the y range to 
200mV/div and put switch S, of the ramp 
generator block to the "cal" position. 


-Connect a milliammeter between the drain 


terminal and the set current terminal ofthe 
terminal current amplifier. Adjust the set 
current control until the milliammeter 
reads 5mA andthen vary the y gain resistor 
of the current sense amplifier until the 
oscilloscope trace is deflected 5 divisions. 
The y output is now calibrated as 
200mV/mA drain current. 
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(d) Put S, in the “run” position. Use 
the у trace of the oscilloscope to measure 
the magnitude of the drain voltage at the 
drain terminal. Adjust the x gain control 
(Ra on the x amplifier block) until a suit- 
able deflection is obtained on the x axis 
of the oscilloscope display. 


Gate voltage conditions 
A suggested setting-up procedure is: 

(a) Connect the gate terminal to the y 
input of an oscilloscope. 

(b) Adjust the step size resistor until 
the required step size is obtained. 

(c) Adjust the number of Steps control 
to get the required number of steps. 

(d) Use the zero step potentiometer to 
shift the whole staircase until the top (least 
Negative) step just reaches zero. It is 
important not to raise it any more as the 
clamp holds the top step at zero but the 
test would still move up, thus reducing 
the step size between the top two steps. 

Once adjusted, characteristics of dif- 
ferent f.e.ts can be obtained simply by 
Plugging the device into the transistor 
socket. 


Appendix 


If any teachers have any difficulty with 
building the curve tracer or require further 
information, please do not hesitate to 
contact me: L. G. Cuthbert, Schools 
Liaison Tutor, Department of Electrical 
and Electronic Engineering, Queen Mary 
College, Mile End Road, London E! 4NS. 
Telephone 01-980, 4811, ext. 719 or 561 
(departmental office). 


Suggested semiconductor devices 
Many different semiconductor components 
are suitable for this project, but the 
following types are those used in the pro- 
totype at Queen Mary College. Type 
numbers are those of Texas Instruments 
Ltd, but this does not imply that this 
manufacturer is particularly recommended. 
Most manufacturers make equivalent or 
similar components. 


Bipolar transistor BCI82L 
Unijunction transistor TIS 43 
F.eit. 2N3819 
Operational amplifier — SN72558P 
(2 in a package) 
SN72741P 
(1 in a package) 
Diode 1844 


Printed circuit boards and components 
are available from: E. Tomlinson. 33 
Manchuria Road, London 5% 11. 


Literature 
Received 


ACTIVE DEVICES 
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Power Triple Op Amp”, deals with features and 
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Farnell ЕСІ Function Generator. It provides sine, 
Square, triangular and ramp waveforms, sweep and 
burst facilities and offers programmable frequency 
control. Farnell Instruments Ltd. Sandbeck Way. 
Wetherby. Yorks LS224DH ...,........ WW420 


A new catalogue giving detailed information on the 
Maxon range of low inertia d.c. micromotors is 
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Instruments describing their Microlog-Environ- 
mental Data Acquisition System. This data logging 
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weighs about O.5kg and incorporates its own 


power ѕирріу and input amplifiers. Oxford 
Instruments, Osney Mead, Oxford ОХ? 
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The latest Linson celloscope manufactured by 
A. B. Lars Ljungberg & Co of Sweden, is now 
available in the UK through D. A. Pitman Ltd. A 
brochure describes the model 421 celloscope which 
is a solid-state particle counter for haematological 
parameters, D. A. Pitman Ltd, Јсѕѕату Road, 
МЕИ ОЕ surrey е WW426 


The first of a serics of system reports on the use 
of mobile radio for communication and data trans- 
mission is now available from Storno Ltd. Each 
Teport will combine a straightforward description 
together with a section of technical details. Storno 
Lid. Frimley Road. Camberley, Surrey... WW428 


We have received the 1974 “Tektronix Products” 
catalogue and revised UK price list. Tektronix UK 
Ltd, Beaverton House, P.O. Box 69, Harpenden, 
Hero ЕЯ p endo PH WWA429 


GENERAL INFORMATION 


Farnell have issued their latest short-form catalogue 
describing instruments, power supplies and 
industrial control. More detailed information can 
also be obtained from Farnell Instruments Lid, 
Sandbeck Way, Wetherby, Yorkshire LS22 
ЧОН Е NORM и WW432 


A new short-form catalogue issued by Arrow-Hart 
gives information on the availability of Arrow 
switches and controls. The publication also lists the 
complete European and world-wide distribution 
network. Arrow-Hart Lid. Plymbridge Road, 
Estover. Plymouth, PL6 7РМ ........... WWw433 


The latest Heathkit eatalogue contains several new 
items including a 4 channel a.m/f.m. receiver. 
pocket calculator and а 15MHz oscilloscope, Heath 
Lid, Gloucester GL26EE ......,....... WW434 


|New 
| Products 


Pulse generator 

The model 4300 general-purpose pulse 
generator covers the repetition frequency 
range of 3Hz to 30MHz in seven ranges. 
The pulse width is variable between 20ns 
and 100ms and the delay when the trig- 
gering facility is used can be adjusted 
from less than 501$ to 100ms. Transi- 
tion times are less than Sns and jitter 
on rising and falling edges is less than 
0.1% of the repetition interval. The out- 
put can be either + 10У into a high 
impedance or +5V into 500, an adjust- 
able base-line offset being provided in 
both cases. Single-shot and double-pulse 
modes are made available and the repeti- 
tion rate may be derived from an external 
oscillator. The price is £279. Solartron- 
Schlumberger, Farnborough, Hants. 
WW301 for further details 


Car radar aerial 


Aerials for use with car collision-avoidance 
radar have been introduced by EMI- 
Varian. Working at 35GHz, the printed- 
circuit flat pair configuration provides 
sufficient cross-coupling for direct pickup 
between transmit and receive aerials to 


function as the loca! oscillator signal, 
when doppler or f.m. modes are in use. 
The —3dB aerial beamwidth is 5° X 5°. 
the bandwidth being 34.5 to 35GHz. 
EMI-Varian Lid, 248 Blyth Road. Hayes, 
Middlesex. 

WW302 for further details 


Printed-circuit miller 

This small milling machine is intended 
for use in design offices and similar 
situations wherein single printed-circuit 
boards or small proving quantities are 
needed quickly. It is an adaptation of the 
conventional engraving machine, in which 
a stylus follows a sketch or master and 
controls the movement of a milling cutter 
on the material. The control of cutter 
moverent is manual, and a power unit is 
available to drive the 12V motor. A selec- 
tion of cutters is provided, and the machine 
may be used to drill the component holes in 
the finished board. The miller costs £160 
and is available from West Hydc Develop- 
ments Ltd, Ryefield Crescent, Northwood, 
Middx. 

WW303 for further details 


Signal generator synchronizer 
Designed for use with the TF2015 signal 
generator, the synchronizer enables the 
output frequency to be set and maintained 
within 2 parts in 10%, by means of a 
phase-lock loop. An auxiliary output is 
taken from the TF2015 to the syn- 
chronizer, where its phase is compared 
with that of a reference frequency. A 
control voltage resulting from the com- 
parison is applied to an external f.m. 
connection on the generator, thereby 
adjusting the frequency of the generator 
until it is in coincidence with the 
reference. The reference frequency in the 
TF2171 is set up on switches, whereupon 
the signal generator is tuned until the 
acquisition of lock is indicated. Amplitude 
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and frequency modulation of the signal 
generator can be used while the syn- 
chronizer is in control. Marconi Instru- 
ments Ltd, Longacres, St. Albans, Herts. 
WW3404 for further details T 


Stroboscope 

Type 1222A Strobotorch from Dawe can 
be controlled from either its internal 
oscillator or from an external pickup at 
rates between 300 and 36,000 fiashes per 
minute. Non-contacting pickups of various 
types producing 200mV r.m.s..or more 
will trigger the unit, although the trigger 
input circuit prevents spurious signals 
when mechanical contacts are used. The 
S-l0ys flashes are produced by a 12W 
xenon tube. the repetition rate being indi- 
cated by meter. A pulse is emitted for use 
with a digital frequency meter. Dawe 
Instruments Lid, Concord Road, Western 
Avenue, London W3. 

W'W305 for further details 


Turns-counting dial ! 
Radiatron have produced а turns; 
counting dia! to match the Elma range of 
collet-fixing knobs and dials. The 025 dial 
is calibrated and can be adjusted to one 
hundredth of a turn, complete turns, 0—14, 
being indicated in a window. The three 
standard Elma colours of grey, grey-black 
or red-grey are used in the dial and caps 
are available in a variety of colours. The 
unit can be obtained to fit spindles of 
0.25in, 3mm, 4mm and 6mm. GDS (Sales) 
Ltd, Michaelmas House, Salt Hill, Bath 
Road, Slough, Bucks. 

WW306 for further details 


dBm meter and graphic 
equalizer 
Two American products recently intro- 
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duced by the British agency Scenic 
Sounds Equipment are a dBm meter model 
81 and an eight-centre-frequency graphic 
equalizer. 

The dBm meter, manufactured by DBX, 
is battery operated and provides measure- 
ment from —70 to +10dBm on a single 
scale which has a true r.m.s. response, the 
result of a patented sensing circuit. The 
meter is also available with a 50dBm 
range. Accuracy is +IdB at OdBm to 
+2.5dB at —70dBm. Response from 
-40 to + 10dBm is 20Hz to 20kHz and at 
— TOdB is 20Hz to 7.5kHz. Size of the unit 
is 4 X 4 X Тїп and it weighs 3lb. Price 
is £92. 

The Aengus graphic equalizer uses RC 
networks throughout and is primarily 
designed for professional recording studio 


use as it can be easily slotted into the | 


appropriate point of a mixing desk input 
channel. Eight centre frequencies can be 
treated simultaneously and are located at 
50Hz, 100Hz. 220Hz, 500Hz, 1kHz, 
2.2kHz. 5kHz and 10kHz. Eight lever- 
operated switches provide boost or cut at 
each frequency in twelve steps: +15, +12, 
+9. +6, +4, 42,0, —2, —4, —6, —9 
and —12dB. Input impedance is 9.5kQ 
(high level) and 5kQ (low level) and output 
impedance is 1000 balanced. Normal 
Operating level is +4dB, OVU. At high 
level, insertion loss is zero. Low level pro- 
vides 6dB of gain. Unequalized frequency 
response is +0.2dB, 20Hz to 20kHz, 
measured at +4dBm. Equivalent input 
noise is —86dBm  unequalized and 
—84dBm equalized. Distortion from 
20Hz to 2kHz is stated at 0.1% t.h.d. at 
4dBm. Power requirements are + 15V, 
75mA ‘(maximum output) and the 
dimensions of the module are 14 X 54in 
face, and 5iin depth. One other. feature is 
a push-button which can switch the 
equalizer in or out of the signal path. The 
module can be mounted in a 19in rack 
system. Price is £147. 

Both units are available from Scenic 
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Sounds Equipment, 28 Bryanston Street. 
London W1H 7LS. 

WWS307 for further details (model 81 dBm 
meter) 

WWS308 for further 
graphic equalizer) 


details (Aengus 


Choppers 

Field-effect transistors are used as the 
switches in three types of chopper intended 
as plug-in replacements for the mechanical 
variety used in Controle Bailey, Leeds 
and Northrup and Cambridge amplifiers 
and recorders. MTL208. 210 and 211 are 
claimed to exhibit voltage and current 
offset drifts of less than O.lyV/°C and 
0.03nA/°C and are said to operate 
safely at 75°С. The MTL208 and 211 
possess an “on” resistance of 250 ohms 
and revert to 10° ohms in the “off” state. 
The drive to the fet. switches is 
Obtained from the 50/60Hz supply, via a 
transformer which is double-screened to 
minimize coupling between the supply and 
the input, Measurement Technology Ltd, 
26-30 John Street, Luton, Beds. 

WW309 for further details 


Very-low-frequency counter 

Digital measurements of very low fre- 
quencies normally take several minutes 
to achieve a sensible resolution (about 
17 minutes at 1Hz to 0.1%). The type 207 
by Time Electronics neatly surmounts this 
obstacle by determining the time of one 
cycle of the unknown frequency, during 
which a higher crystal-derived measuring 
frequency is counted. The reciprocal of 
this result is then obtained and displayed 
as frequency—the instrument is also scaled 
to display revolutions per minute. The 
range of frequencies acceptable are 
0.001Hz to 100kHz or 0.1 r.p.m. to 106 
г.р.т.. the ranges being automatically 
selected. Digital and analogue outputs are 
provided and a printer unit is available. 
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Time Electronics Ltd, Botany Industrial 
Estate, Tonbridge, Kent. 
WWS310 for further details 


Servo driver 

The EMI100 servo drive systems are 
control units for 12—24V d.c. motors 
and incorporate power supplies. Almost 
any type of motor up to 1/6 h.p. can be 
used, including basket-wound and printed- 
circuit types. Control input amplifiers 
are 741 op-amps, which confer flexibility 
on the type and level of control per- 
missible. Stall currentis rendered innocuous 
by a protection circuit. The system will 
operate in velocity, positional or velocity/ 
positional modes, in which overshoot is 
greatly reduced. McLennan Engineering | 
Ltd. King’s Road, Crowthorne, Berks. 
WW311 for further details 


Thick-film power controller 

Proportional control is a feature of the 
ZC1/250-15 zero-switching controller, a 
new unit in the Hyreg range from Westing- 
house. It is intended mainly for use in 
temperature-control applications and will 
control resistive loads of 3.75kW at 


| 25-250V r.m.s. The module includes the 


protected power triac and control cir- 
cuitry, the only additional components 
necessary being the thermistor sensor, 
three resistors and a potentiometer. 
Engineering publication ZC! provides a 
complete specification. Westinghouse 
Brake & Signal Company Lid, Semi- 
conductor Division, Chippenham, Wilts. 
WW312 for further details 


Printed-board switch 

A novel configuration is adopted by 
NSF for their Type FL switch, which is 
а ball-index rotary type intended for direct 
contact to a printed-circuit board. Five 
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wafers can be used on each mechanism. 
each wafer having 12 positions, and 1, 2,3. 
4 or 6 poles can be accommodated on each 
wafer, subject to a maximum of 16 per 
switch. Shorting or поп-ѕһогіпр 5VA 
contacts of gold-plated copper can be used, 
switching up to 0.2A. N.S.F. Ltd, Keighley, 
Yorks. 

WW313 for further details 


Frequency synthesizer 

With an output of 0.1Hz to 9.99MHz, the 
Syntest $1-60 digital frequency synthe- 
sizer produces а ttl. compatible 
square-wave at an accuracy of + 10 p.p.m. 
Frequency is set either by front-panel 
edge switches or by an external b.cd. 
signal to a resolution of three figures. 
with four or five digit versions avail- 
able. Settling time to within 10% of the 
desired frequency is Ims. Price is £270. 
Lyons Instruments 149, Hoddesdon. 
Hertfordshire. 

WW314 for further details 


Drum printer 

The “Mini-Kiv” printer is a system of units 
which may be assembled by the user to fit 
his own requirements. The basic unit is the 
18 column, 3 lines per second printing head, 
which is complemented by а parallel-entry 
logic-compatible drive unit accepting 
4-bit b.c.d. inputs. a power supply and 
wiring harness. The head. which uses red/ 
black ribbon, prints “оп the fly”, the paper 
being ejected either vertically or horizont- 
ally with the characters in the correct 
orientation for easy reading in both cases. 
The printer costs about £230. Electro- 
graphic Peripherals Lid, Printinghouse 
Lane, Hayes. Middx. 

WW315 for further details 


Sound emitter 

А new range of high-power sound 
emitters, working in the range 200-300W 
is announced by Gearing & Watson. They 
have used their experience in the design 
of large vibration generators to enable them 
to ensure reliability in the new units. A 
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series of horns is available to derive a 
variety of radiation patterns from the basic 
drive units, which are designed for 
operation from the company's power 
amplifiers. The drive units are capable of 
producing a pressure level of 130dB at Im 
using the correct horn for the application. 
Gearing & Watson (Electronics) Ltd. 
Birch Close, Eastbourne, Sussex. 

WW316 for further details 


Trimmer capacitor 

The Trimline is tubular in form, with a con- 
stant length of 18mm. Adjustment is by 
means of a screwdriver slot at one end. 
and the elimination of the conventional 
moving piston has improved the linearity 
of the law to within 296. The capacitance 
range exceeds 0.5рЕ to 5pF in ten turns 
of the adjuster. Air is used as the dielectric, 
a coaxial sleeve being the moving element, 
which is precisely guided by a glass outer 
sleeve to maintain linearity. A slipping 
clutch is provided. Jackson Brothers 
(London) Lid, Kingsway, Waddon, 
Croydon, Surrey. 

WW317 for further details 


Servo amplifiers 
Two high performance servo amplifier 
modules, conservatively rated as 250 and 
600 watt linear d.c. power amplifiers, are 
being marketed by the Cranfield Unit for 
Precision Engineering. They are manu- 
factured to quasi-military standards of 
ruggedness, and are claimed to provide 
high reliability and case of use and main- 
tenance under adverse conditions. 
Designated the CUPE 2501 and CUPE 
6001, the amplifiers are housed in 
488.60mm (19in) rack mounting chassis 
or free-standing cabinets. They have high 
open loop gain (107). wide bandwidth 
low drift and distortion, adjustable current 
limiting and are said to be short-circuit 
proof. A removable front sub-panel gives 
in-situ access to the multiple summing 
functions, compensation networks, zero 
balance and current limit controls. 
Power stages are protected against load- 
induced voltage, current transients and 
thermal overload. 
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A high-gain Гел. input operational 
preamplifier, with high input impedance 
and low drift (100 V/?C) drives a low- 
gain. high-power output stage equipped 
with bi-directional current limiting cir- 
cuitry. Internal feedback loops make the 
amplifiers unconditionally stable over a 
wide range of load and environmental 


conditions, while anti-saturation networks ї 


prevent lock-up and phase reversal under 
severe input overload conditions. 

The pre-amplifier module is mounted 
on a p.c. card which also accommodates 
the summing network and additional feed- 
forward and feedback compensation net- 
works as required. Power stage is 
single-ended, consisting of a complement- 
ary pair of silicon power transistors 
operating in class B. Adjustable current 
limit controls permit setting the maximum 
Output current between 1096 and 10096 
of peak current. 

Current limiting is bi-directional with 
independent adjustment for each polarity. 
Rapid response prevents demagnetisation 
of all electrodynamic loads and devices. 
A fail-safe automatic load disconnect 
is provided to prevent damage due to 
motor back EMF in the event of mains 
failure or removal. Cranfield Unit for 
Precision Engineering, Cranfield Institute 
of Technology, Cranfield, Berks. 

WW318 for further details 


Racks and cases 


Lektrokit Ltd, formerly part of A.P.T. 
Electronics, have launched a range of 
enclosures and hardware for the elec- 
ironics industry. In addition to the com- 
pany's range of British products they are 
offering the Motek range which is avail- 
able in the UK exclusively from Lektrokit. 
Motek products, which include 19in 
racking systems, chassis modules, ventila- 


tion units and instrument cases, are offered | 


ex-stock. The racking systems are avail- 
able in an industrial finish or with 
anodised-aluminium front sections. There 
are five basic chassis modules for use in 
the racking system, each available in five 
different heights and three depths. The 
instrument cases are available in three 
models, also offered in five heights and 
three depths. Lektrokit Lid, Trafford 
Road, Reading. Berks RG1 8JR. 

WW3109 for further details 
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Solid State 
Devices 


The names of suppliers of devices in | 


this section are given in abbreviation 
after each section and in full at the end 
of the section. 


Field-effect switches 


Two high-speed f.e.t. switches, the SD210 
and SD211 by Signetics, are intended as 
digital or analogue switches in applica- 
tions where switching times in the order 
of 0.7ns are required. Both are n-channel 
enhancement devices with permissible 
input signals of +10V (SD210) and 
X5V and “on” resistances of 30 ohms. 
The SD211 has a gate/source protection 
diode. 


WW330 for further details: Signetics 


Power-control circuits 


A range of TO-3 encapsulated integrated 
circuits for power control, including half 
and fully controlled thyristor bridges and 
switches for heating and lighting applica- 
tions. The PH400 range is available in 
120V or 240V versions and will handle 
} upto 90A peak surges. 
WW331 for further details 
s International Rectifier 


Voltage regulators 

Series 843 dual-tracking regulators 
produce +12У or +15V outputs, the 
negative line tracking the positive output 
within +10 parts per million over the 
range —55° to 125°C. Stabilization and 
regulation are both 0.00596 with a load of 
300mA maximum. The devices are TO-8 
packaged. 


WW332 for further details Beckman 


Dual timer 

NES56 by Signetics is a dual version of 
the established 555 timer, used as a 
modulator, clock generator, switch and 
many other applications. The 556 is avail- 
able in versions in the temperature ranges 
0—70*C (NE556), —55 to 125°C (5Е556 
and SE556C). all versions being contained 
"in dual-in-line packages. 


WW333 for further details $05 


CCD image sensor 


CCDIIO is а 128/256 element charge- 
coupled linear sensor, intended primarily 
for optical character recognition. It is a 
two phase device which can be clocked 
by ttl. clocks at rates in excess of 
10MHz. A preamplifier and compensation 
amplifier are on the same chip, and the 
dynamic range is 200:1. The circuit is 


ttl compatible and is contained in an 
18-pin d.i.p. 


WW334 for further details Fairchild 


Matched dual transistor 

A closely-matched transistor pair by 
Precision Monolithics Inc, the mono- 
Mat-Ol is made by a silicon nitride 
"triple passivation" process, which is 
claimed to afford extreme stability of 
critical parameters. The device exhibits 
voltage offset matching of 40-100рУ 
and A4 matching of 0.7 to 3%. Voltage 
offset drift is 0.15 to 0.5рУ/2С and Apg 
at 10nA collector current is around 590. 
Over the range 0.1 to 10Hz. noise is 
0.23руУ peak to peak. The device is in a 
6-pin TO-99 case. 


WW335 for further details Bourns 


Colour TV i.c. 


Mullard announce the TCA300, an inte- 


grated circuit consisting of synchronous 
detector, matrix and clamps to determine 
black level. Subcarrier filter capacitors 
are included. A complete decoder can be 
assembled using this unit, TB540 and a 
TBAS60. 


WW336 for further details Mullard 


Crystal oscillator 


MC 12060 is a 16-pin d.i.p. circuit from 
Motorola, which incorporates a crystal 
oscillator and buffer stage, together with 
sine-to-e.c.l. and — sine-to-t.t.l. соп- 
verters. The series-mode crystal is external 
to the package, as are by-pass capacitors 
and fine-tuning circuit, if required. Stability 
is around 8 in 10} per degree centigrade. 
Fundamental crystals from 100kHz to 
2MHz can be resonated and above this 
frequency the MC12061 can be used up 
to 20MHz, providirig a stability of about 
16 in 10°. 


WW337 for further details Motorola 


Power Darlingtons 


Complementary Darlington pairs from 
Motorola exhibit current gain of 1000 at 
10A. The MJ2500 and MJ3000 (p-n-p 
and n-p-n respectively) comprise driver 
and power transistors and emitter/base 
resistors in a single TO-3 pack. Power 
dissipation is 150W at a case temperature 
of 25°C, the units having a collector 
rating of 80V. In a complementary- 
symmetry audio output stage, a pair of 
these devices will put ош 60W into an 
eight-ohm load. 


WW338 for further details' GDS 


Audio amplifier 

A SW audio amplifier from RS Compo- 
nents incorporates both preamplifier and 
output stage. Total harmonic distortion is 
596 at SW г.т.5. (0.396 at 1W, 400Hz) 
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and noise is —75dB. The sensitivity and 
input impedance is suitable for crystal/ 
ceramic pickups, and the —3dB ampli- 
tude/frequency response is 20Hz—30kHz. 
Information provided with the amplifiers 
covers the incorporation of the unit into a 
stereo amplifier with tone controls. 

WW339 for further details RS 


Audio amplifier 

The MFC4000B is a simple, integrated- 
circuit audio-amplifier, designed for | 
small radio receivers. Supply voltages 
up to 12У are acceptable, and the device 
will produce 250mW in 16 ohms. At 9V 
supply and 200mW, total harmonic dis- 
tortion is around 296, an input signal of 
240mV giving full output. Current drain 
is about 3mA when quiescent. 


WW340 for further details Motorola 


Variable capacitance diode 

The 574BAY is a silicon diode intended 
for use in v.h.f. television tuner band 
Switching and as a transmit-receive switch 
in small transceivers. Maximum reverse 
voltage is 35У, maximum forward current 
being 100mA. Typical capacitance is 
0.8рЕ and resistance 0.5 ohms. 


WW341 for further details Mullard 


Suppliers 

Signetics International Corporation, 
Yeoman House, 63 Croydon Road, 
London SE20. { 

Mullard Ltd, Mullard House, Torrington 
Place, London WCIE 7HD. 


Motorola Semiconductors Ltd, York 
House, Empire Way, Wembley, 
Middlesex. 


R.S. Components Ltd, 13—17 Epworth 
Street, London EC2. 

GDS (Sales) Ltd, Michaelmas House, 
Salt Hill, Bath Road, Slough, Bucks. 4 

Воштѕ (Trimpot) Ltd, Hodford House, 
17/27 High Street., Hounslow, Middx. 
TW3 ITE. 
SDS Components Ltd, Hilsea Trading 
Estate, Portsmouth, Hants. РОЗ 5JW. 
Fairchild Semiconductor Ltd, Kingmaker 
House, Station Road, New Barnet. 
Herts. 

International Rectifier Co, Hurst Green, 
Oxted, Surrey. 

Beckman Instruments Ltd, Queensgate, 
Glenrothes, Fife. 
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Real and 
Imaginary 


фу ‘Vector’ 


ТА VOICE CRYING IN 
THE WILDERNESS...” 


Professor M. W. Thring, head of the 
department of mechanical engineering at 
Queen Mary College. London, is probably 
best-known to the general public as “the 
man who designs robots"; a tag which. 
although justified, is only a part of his 
story, as most engineers will know and 
the professor's service on many national 
committees will testify. 

He is, for instance, deeply concerned 
about the role of the engineer in society. 
Now, most of us, I imagine. are too pre- 
occupied with the problems.of meeting the 
next mortgage payment to bother ourselves 
overmuch about the suicide course along 
which the world is accelerating. Naturally, 
we brood a bit at times over such matters 
as world over-population, arms escalation, 
pollution, damage to the environment, the 
impending exhaustion of minerals, the 
steady deterioration in the quality of life 
and the growth of violence, drug-taking, 
suicides, alcoholism and stress illnesses. 
“It’s a deplorable state of affairs,” we say 
in effect “and it's high time the politicians 
got down to doing something about it.” 

“Wrong!” says Professor Thring in a 
paper* published a few months ago. “It’s 
you, the engineer, who has to get down to 
it.” And he proceeds to tell us why, in no 
uncertain terms. His point is that we live 
in a technology-orientated world in 
which, ever since the industrial revolution, 
the engineer has been the key factor. Out 
of that revolution came much that was 
good and much that was evil, with the 
engineer solving every problem presented 
to him by his masters without regard for 
the consequences for the world at large. 
It’s high time, argues Professor Thring, 
that we concerned ourselves with the 
morality of our work instead of blindly 
carrying out orders. In his view, we can 
no more shrug off responsibility for what 
we're doing than could the commandant 
of Belsen. 

The parallel he draws is unpalatable. 
but apt. For we're blueprinting a future 
which, by comparison, may well make 


* "Towards a Creative Society.” Electronics and 
Power. Nov 29, 1973. Based on a forthcoming 
book, "Machines—Master or Slaves of Man?" 
(Peter Peregrinus Ltd.) 


Belsen seem a Sunday-school picnic. 
Merely by conforming to the system we're 
squandering irreplaceable resources at 
such a rate that within a few lifetimes 
there wont merely be shortages: there 
just won't be anything left; and let's not 
delude ourselves that magic new minerals 
will arrive to take the place of the vanished 
ones. because they won't. 

Just consider this at a personal level. 
No matter what plans we're making for 
that baby in his cot, it's certain that as an 
adult he won't enjoy the same quality of 
life that you take for granted; at best he 
will live in an ant-like society in which 
everything that isn't compulsory is for- 
biddcn. Your grandchildren will be con- 
demned to misery and squalor, not 
entirely because of the shortages them- 
selves but because inevitably law and 
order will collapse as the “have-nots” 
struggle against the “haves”. The legacy 
we are leaving to later gencrations—by 
then probably nuclear-doped mutants— 
is one of savagery and (as like as not) 
cannibalism. Time is against us: you, in 
your lifetime, will see а significant 
deterioration. 

As Professor Thring says, one of the 
main obstacles is that we just don't want 
to know. Some of us look on the future as 
hopeless and trust that we'll be dead 
before the crunch comes; the more 
optimistic try to convince themselves that 
the present system will somehow cope. 
and, with a bit of patching here and there 
and a little further effort by engineers and 
scientists, it will all come right in the end. 
It won't. Neither will it suffice to content 
ourselves with theorizing about the situ- 
ation. Either we get down to the nitty- 
gritty or we end up by crucifying our own 
flesh and blood. 

The villain of the piece, asserts the 
Professor, is the profit motive. To serve 
this god, vast quantities of precious. irre- 
placeable materials are squandered day 
and night in the manufacture of non- 
essential commodities; it produces evil 
by-products and dumps them in the 
cheapest possible way, in callous in- 
difference to the damage done to the 
environment. With certain miniscule 
exceptions, we're all thoroughly con- 
ditioned to the concept that the acquisition 
of money and possessions is the yardstick 
of success; it’s the norm; the accepted 
way of life. In spite of such manifest 
lunacies as Centre Point, we scldom 
question whether or not there's a better 
way of doing things. 

If I read him correctly, the Professor's 
argument is that only by breaking free 
from the profit motive, with its cardinal 
tenet that “if there's a percentage in it. 
go ahead and make it”, can we clear decks 
for action in the matter of conserving our 
resources. We've got to decide what we 
really need. as distinct from what the 
persuaders tell us we should have (and 
‘ме? in this context means everybody of 
course). 
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In a survival situation. human needs 
are simple; food, drink and some means 
of maintaining a reasonable body tem- 
perature are the basics. Provision of these 
is top priority. Beyond them, all other 
items are, in degree, luxuries and parasitic 
upon the staples. Now, Professor Thring 
isn't suggesting that we must adopt such a 
Spartan existence as that, but merely that 
we should abandon sufficient fripperies to 
halt our lemming-like march to destruc- 
tion, We must hold an objective stock- 
taking and, as the Professor puts it, jettison 
many of our cherished luxuries. The 
amount we're prepared to discard is the 
measure of our concern for the future. 
Every ounce of metal or other material 
must be accounted for and only used if 
absolutely necessary. Every possible scrap 
must be recycied. Every gallon of fuel 
must transport the maximum load to an 
essential destination. 

Of course, the conditioned reply to 
anyone who dares to attack the profit 
motive is to yell “Yah, boo! Dirty 
communist!” I’ve no idea what Professor 
Thring’s political views are, but 1 would 
point out that the Communist bloc is as 
firmly wedded to the profit motive as we 
are, as anyone who has had dealings with 
an Iron Curtain trade delegation will 
testify. There’s an interesting point here, 
though. We tend to sneer at the lack of 
variety in consumer goods available in 
Communist countries; but could it be that 
they’re consciously playing the ant to our 
grasshopper, conserving their resources 
against the day when we'll have to go 
begging? 

But it’s one thing to accept Professor 
Thring’s diagnosis in principle; how does 
he suggest that we go about applying his 
remedy? This is a world crisis. not a 
national one. We've got to have global 
control of all resources, with equitable 
shares for all. We've got to provide the 
present famine-prone areas with an assured 
standard of living. And we've got to 
achieve a zero population growth in every 
area of the world—all this, not at some 
nebulous future date, but within 15 years, 
says the Professor. It seems to me that 
this calls for a super-powerful United 
Nations organization with one or two 
miracles, like a mass change of heart, 
thrown in. Perhaps Professor Thring will 
give us the nuts and bolts in his book. 

What part could electronics play in the 
new order? We're a relatively clean 
industry in the sense that in the main we 
don’t use tons of raw materials in our 
devices. But when we come to a stock- 
taking of how many of our products are 
really necessary. then our hands begin to 
look mucky. Do we, for instance, need 
such a multiplicity of sound and vision 
stations operating all day and half the 
night, churning out (for the most part) 
escapist rubbish, forgotten by next day 
when it’s time for our next “fix”? But 
[ll have more to say on this topic in my 
next article, 
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LOW COST TESTERS 


A logarithmic scale covering 6 decades is used to display 
either insulation resistance or leakage current at а fixed 
Stabilisad test voltage. The current available is limited to a 
maximum value of 3mA for .safety and capacitors are 
automatically discharged when the instrument is switched 
aff or to the CAL condition. The instrument operates fram a 
9V internal battery. 


RESISTANCE RANGES 
10M Ото 10T 2 (10130) at 250V, 500V, 750V and 1 kV. 

1M Q to 1T О at 25V, 50V and 100V. 

100k Q to 100G О at 2.5V, 5V and 10V. 

10kQ to 10G балу, 

Accuracy +15% 4- 800'Q on 6 decadellogarithmic scalé- 
Accuracy of test voltages +3% +50mV atscale centre. 

Fall of test voltages < 2% at 104A and < 20% at 100A. 
Short circuit current between 500нА and 3mA. 

CURRENT RANGE 

100pA to 100pA on 6 decade logarithmic scale. 

Accuracy of current measurement + 15% of indicated value. 
Input valtage drop is approximately 20mV at 100pA, 200mV 
at 100nA and 400mV at 100gpA. 

Maximum safe continuous overload is 50mA. 
MEASUREMENT TIME 

< 3s for resistance on all ranges relative to CAL position. 

< 10s for resistance of 10G О across 1 pF on 50V to 500V. 
Discharge time to 196 is 0,15 per uF on CAL position. 
RECORDER QUTPUT 

1V per decade +2% with zero output at scale centre. 
Maximum output + 3У. Outputresistance 1k Q. 


vee, £77 | 
LEVELL ELECTRONICS LTD. 


Moxon Street, High Barnat, Herts. ENS 5SD 
Tel: 01-449 5028/440 8686 


Tests bipolar transistors, diodes and zener diodes. Measures 
leakage down to 0.5 nA at 2V to 150V. Current gains are 
checked fram 1pA to 100mA. Breakdown voltages up to 
100V are measured at 10цА. 100pA and 1mA. Collector to 
emitter saturation voltage is measured at 1mA, 10mA, 30mA 
and 100mA for 1/16 ratios of 10, 20, 30. The instrument is 
powered by a 9V battery. 


TRANSISTOR RANGES (PNP OR NPN) 

1сво &iggo:10nA, 100nA, 15A, 104A and 100p 4A f.s.d. 
acc. +2% 1.5.9. +1% at voltages of 2V, 5V, 
10V, 20V, 30V, 40V, 50У, 60V, 80V, 100V, 
120V, and 150V acc. +3% +100т\ upto 
ТОрА with fall at 100pA < 5964-250mV. 


ВУсво: 10У ог 100V {.5.9.асс +2%1.5.9. +1% at 
currents of TOWA, 100нА and 1mA +20%. 
їв“ 10nA, 100nA, 1А... 1ОтА f.sid. асс. +2% 


f.s.d. +1%at fixed lg of 1HA, 10нА, 100pA, 
1тА, 10mA, 30mA, and 100mA acc. +1%. 


hee: 3 inverse scales of 2000 to 100, 400 to 30 and 
100 to 10 convert! g into h pg readings. 

Vee: 1V f.s.d. acc. +20mV measured at conditions 
on hr test. 

VcE(sat)! 1V f.s.d. acc, + 20mV at collector currents’of 


1 mA, 10mA, ЗОтА and 100mA with | c/lg 
Selected at 10, 20 or 30 acc. +20%. 


DIODE & ZENER DIODE RANGES 


ов: AS leg transistor ranges. 
Vz: Breakdown ranges as ВУсво for transistors. 
Vpr: AV f.s.d. acc. +20MV atl p pof 10A, 10pA, 


100рА, 1 mA, 10mA, 30mA and 100mA. 


%2 £77 


Prices include batteries and U.K. delivery. V.A.T. extra. 
Optional extras are-leather cases and mains power units. 
Send for data covering our range of portable instruments. 
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SEE US ON STAND No. 645 
AT THE 1.Е.А. EXHIBITION 
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PROFESSIONAL USER? 


cms 


Have you seen our latest catalogue? 


PLEASE SEND TO ME AKG's NEW CATALOGUE 
NAME ae 


TITLE 


ADDRESS 


AKG Equipment Ltd., 182 Campden Hill Road, London, W8 7AS WW 5[74 


AKG Equipment Ltd 182/4 Campden Hill Ноасі 
London W8 7AS. Telephone 01229 3695. 
а о d ensi GRIS аа AMETE ЖЫЕН 
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Wayne Kerr's 
isoli bridge 


—— 


WAYNE KERR 


Meets modern requirements. Is accurate to 0.1%. 
ls self-balancing. Has 2,3 and 4-terminal 
connections. Continuous readout of real and 
quadrature terms. Overall range 10 micro-ohms 
to 100 gigohms,0.001pF to 10 farads, 1 nanohenry 
to 10 megahenrys and 10 picomhos to 100 
kilomhos. Built-in source/detector (1592Hz). 
Connectors for 200Hz — 20kHz manual operation. 
Comparator facilities. Analog outputs. 

Adjustable sensitivity. Ask for B642 Data Sheet. 


WAYNE KERR 


Amember ofthe Wilmot Breeden group. 


For more information phone Bognor (02433) 25811. or write to: 
Wayne Kerr, Durban Rd.. Bognor Regis, Sussex PO22 ORL. 


WW—006 FOR FURTHER DETAILS 


a3 


Wireless World, April 1974 


Vortoxion 


QUALITY AMPLIFIERS FOR THE PROFESSIONAL 


a4 


50/70 WATT ALL SILICON AMPLIFIER 
WITH BUILT-IN 5-WAY MIXER USING F.E.T.s 


4. ——— À« 


— — = 


en 50/70 WATT ALL SILICON AMPLIFIER 


Sak WITH BUILT-IN 4-WAY MIXER 

A. 296530. 100 WATT ALL SILICON AMPLIFIER - E 

ETÀ | THE 100 WATT MIXER AMPLIFIER | ait 

вз 20130 WATT MIXER AMPLIFIER — — 
£123.42 CP 50 AMPLIFIER i CEU 
£165,355, Е" КОШ у е oi 


— —P ————— o ee 


F.E.T. MIXERS AND PPMs 


Vortexion Ltd 


PRICES 
ON APPLICATION 


TEL: 01-542 2814 and 01-542 6242-3:4 | TELEGRAMS?VORTEXION' LONDON SW19 
257-263 THE BROADWAY - WIMBLEDON -SW191SF 
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aS 
ANDERS MEANS METERS... 
ны — —— 


LANCASTER RANGE 240° 


W Models CS60 and CS80 with scale lengths of 
4" and 5.5". 


Wi S.A.E. styling in matt black moulded case. 


M Employed extensively for Tachometry, Simulator 
and Marine applications. 


W Availability from sensitivities of 200 microamps 


№ Competitive prices. 


Anders provide what is probably the largest 
range of meters available from a single source 
in Europe: MC/MI, dynamometer, vibrating 
reed, electrostatic, etc. in over 100 case styles 
and sizes, a few of which are shown below. 


Vulcan Moving Iron. 4 
models, 1:5", 1-8^, 2-7", 
3:7" scales. Voltmeters, 
ammeters and motor 
starting meters, 


Profile 350 edgewise 
4:3“ scale. 

DC moving coil and AC 
moving coil rectified. 
Horizontal or vertical 
mounting. 


Kestrel Clear Front. 7 
models, 1*:3"—5:25" 
scales. DC moving coil. 
AC moving coil rectified; 
AC moving iron. 


Send for fully illustrated catalogue 


Oxford Long Scale 240°. 
2 models, 5-5", 8" scales. 
DC moving coi! and AC 

moving coil rectified. 


Stafford Long Scale 240: 
6 models, 3-5°—11-5” 
scales. DC moving coil, 
AC moving coil rectified, 
AC moving iron. Also 98 
scale. 


© 


MILLIAMPERES 
D.C. 


Popular models and ranges are stocked in depth 
while a specially equipped instrument depart- 
ment enables swift production of non-standard 
ranges and scales, to suit individual customer 
requirements, in large or small quantities. 


Profile Miniature 

Edgewise Meters. 3 
models, 1", 1.2", 2" scales. 
'DC moving coil and AC 
moving coil rectified. 


Regal Range 100° 
flattened arc. 2 models 
2.5" and 32” scales. Taut 
band. DC moving coil and 
AC moving coil rectified, 


RIDERS ELECTRONICS LIMITED 48/56 Bayham Place, Bayham Street, London, N.W.1. Telephone 01-387 9092. 


Manufacturers and distributors of Electrical Measuring Instruments. Sole U.K. distributors of FRAHM Resonant Reed Frequency 
Meters and Tachometers. Manufacturers of purpose built electrical and electronic equipment to customers’ requirements. 
WW—008 FOR FURTHER DETAILS 
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miniature rockers and pilot 
lights snap-in to action! 


А good-looking: lineup—the Arrow miniature rocker brigade! They're 16 AMP VERSIONS 

reporting for 10A 250V ac duty, and just as soon as you call them up, they The single pole оп/оН and some changeover 
start saving you assembly time—and panel space. They parade shoulder, versions аге now avallable with a 16 amp rating. 
“to shoulder with their unique snap-in facility securing them tightly in an Send tor further detalls. 


Instant. Eight single and eight double pole versions, 2 and 3 position switch- à = 
ing with biased action, pilot lights, Illuminated rockers—there's a really [2] ШИП ARROW-HART (EUROPE) LTD. 
wide matching choice. Many to В53955 and CEE24 standards, and ready s ШАРЫ PLYMBRIDGE ROAD, ESTOVER, 
to face 100,000 ops and still come out switching! Г PLYMOUTH PL67PN, ENGLAND. 
Ask for the full data on Arrow 1100 series rockers. TEL: 0752 701155 Telex: 45340 Cables: ARROWHART PLYMOUTH 


Scottish Office U. К. Distributors ITT ELECTRONIC SERVICES HARLOW - 027-96 26777 RENFREWSHIRE - 
$3 MURRAY PLACE, STIRLING ЕКВ 1ра Johnstone 23457 LEIGH - Leigh 5211/2/3 SUTTON COLDFIELD - 021-355 4511 BRISTOL- 0272 290125 


COMWAY ELECTRONICS BRACKNELL - 0344 24765 JERMYN INDUSTRIES. SEVENOAKS + 51174 


ворде 0216553 $.А.5.С.0. LTD. CRAWLEY - 0293 28700 GLASGOW - 041-221 6152/3 


Overseas Agents in Arabian Gulf, Belgium, Ceylon, Denmark, East Africa, Eire, Finland, France, Greece, Holland, Hong Kong, India, israet, italy, Kuwait, 
Federation of Malaysia, Norway, Philippinos, Portugal, Singapore, South Africa, Spain, Sweden, Switzerland, Trinidad and Western Germany. 
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on ЕС! 
FUNCTION GENERAT “ 


THE ЕСТ FUNCTION WAVEFORMS AVAILABLE 


Sine, square, triangles and ramps. Continuous swept, triggered, gated'bursts, frequency modulated, 


GENERA TOR externally sync'd. 
AMPLITUDE 
О pk-pk into open circuit (10V into 50 Q ) on selected waveform at main output. Adjustable 
rom 1 mV. 
Four basic waveforms available simultaneously from 600 © at fixed level of 2.5V pk-pk. 


ATTENUATOR 
4 positions, 60dB in 20dB steps. For best possible resolution and signal to noise ratio at low signal 
levels. 


FREQUENCY 

0.02Hz to 2MHz in seven decade ranges — sine, square and triangle. 1000:1 continuous coarse and 
fine adjustment on each range. 0.01Hz to 1kHz in five decade ranges — ramp. Dial accuracy 

+3% of range max. 0.02 Hz to 200kHz. 


OFFSET 
3: 5V d.c: bias will offset waveform above or below zero. Push-pull adjustable control. 


EXT. VCO 

Ото -- 10V gives 1000:1 frequency upshift from min. dial setting. 

Oto — 10V gives 1000:1 frequency down shift from max. dial setting, within any selected range. 
Voltage may be a.c. or d.c. $ 
Frequency modulation о the output about‘ centre frequency is possible. 


SWEEP 

Range: 1000 to 1. Mode: Lin or log. Times 1mS to 1000$. 

Width: 5 position Switch gives stepped reductions as a percentage of max. 
SYNC 


Sync. pulse output may be used to trigger an oscilloscope, X-Y plotter etc. Or the output frequency 
of the FG1 may be locked to a periodic reference signal for tests requiring coherent signals. 


| Ө ) Fil mell — real value for money at £230 U.K. 
(excluding V.A.T.) 


INSTRUMENTS DIVISION 


FARNELL INSTRUMENTS LTD · SANDBECK WAY - WETHERBY - YORKSHIRE LS22 4DH - TELEPHONE 0937 3541 - TELEX 557294 
LONDON OFFICE: TELEPHONE 01-802 5359 
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THIS IS HOW YOU CAN USE 


the @ УШИ 5 {К> 


INSTANT PRINTED CIRCUIT BOARD SYSTEM’ 


Eliminate design, artwork, photowork, etching and drilling, in all prototype systems. 


a8 


Save months of scheduling time. 


3. REMOVE QUIK-RELEASE 

ADHESIVE LINER 
Remove polyolefin liner to expose pressure 
sensitive adhesive. 


1. SKETCH YOUR BOARD 
Be sure all components are included and 
placed In the best position for easy copper 
tape Interconnections. 


2. CUT PULL TAB 


Cut a corner through first layer to make a 
pull tab. 


5. PRESS IN PLACE 
Press firmly in place. The pressure sensitive 
adhesive holds the subelements firmly in 
place, yet they may be repositioned if nec- 
essary. After the adhesive has cured, 48 
hours or speeded by heat, the bond strength 
doubles. The subelement may still be re- 
moved but not reused. 


6. INTERCONNECT SUSELEMENTS 


Interconnect subelements using copper tape 
or jumpers. 

— Overlap copper tape approx. Xs inch. 

— Press firmly in place with fingers. 

— Do not overstress copper by burnishing 
onto board as it may tend to lift when 
soldered. 


4. ALIGN SUBELEMENT 

Align pre-drilled holes in subelements to 
matching hales in the pre-drilled board. 
Backlighting or guide pins allow easy 
registration. 


— —P 


8. INSERT COMPONENTS 

Insert electronic components through the 
pre-drilled holes from the opposite side 
of the board. Bend leads over against cir- 
cult so that they are firmly held in place, 
then cut off ends. 


3. SOLDER BOARD 


1 
Clean surfaces solder best. For best results, | 
use a 47 watt Iron with a 600°F slender tip 

1 


7. INSULATE CROSSOVERS 


Use insulating mylar tape between copper 
tape when making crossovers. 


and very thin, high quality rosin core solder. 
Excessively dirty surfaces may be cleaned 
with a rubber eraser or alcohol just prior 
to soldering. Use only a SMALL amount of’ 
solder. Clrcuit-Stik subelements have а 
G-10 Epoxy-Glass substrate and may be 
soldered many times. Copper tape and 
donut pads do not have an epoxy-glass 
substrate to act as a thermal barrier dur- 
ing soldering. Therefore, the adhesive will 
soften and care must be taken to prevent 
the copper from sliding or !Ifilng. Best 
results are obtained when the soldering 
iron tip Is held on the lower layer of each 
overlap joint. The adhesive regains full 
strength upon cooling. 


Don't lose anymore time. You can go from schematic drawings to card cage 
systems IN ONE STEP with CIRCUIT-STIK. All types of circuit element *U.S. Patent No. 3,538,389 
configurations may be mixed and combined on the same board. English Patent No. 1,269,592 


LOCAL STOC K Rastra Electronics stocks the complete line of CIRCUIT-STIK Adhesive-backed 
Copper Patterns. Over 50 of the most popular types are described on the opposite page -- but if you don't see what 
you need, give из а сай... 


RasTRa ELECTRONICS LTD. 


275-281 King Street - Hammersmith - London W6 9NF - Tel. 01-748 3143/2960 - Telex 24443 ] 
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спсиШ- =н | INSTANT CIRCUIT BOARDS 


PRODUCT SUMMARY 
EASY—TO-ORDER: Each element shown below is referenced and described in the table. 


| 


A PROVEN TECHNIQUE 
TO PRODUCE HIGH 
RELIABILITY CIRCUIT 
BOARDS DIRECTLY 
FROM SKETCHES OR 
LOGIC DIAGRAMS. 


ИИ ИШГИШ ИШИ ИШИН 
ИШНИ ИШ ИШИНИН 


x 


TT 


LN 


CC оо GG HH 


| 

а m 
ET d CECE mmm uimiTim 
ES |J umi dnm 
Sub-Elements are approx. 1/2size. i lil ii ш ii H | i 


FAST FLEXIBLE Sub-elements are pre-drilled on .100 grid and preplated ready for soldering. 
CIRCUIT-STIK provides exceptionally good adhesion, yet can be removed when an "'instant" modification is needed. 


ИШ 
Md 


—P, 
= 
pies 


{ EXT 


TO-5 & TO-18 SUB-ELEMENTS PLUG-IN CONNECTOR STRIPS “HARD GOLD OVER NICKEL PLATE" 
| — ze 
Pes. Prices Pes. | Prices 
Mfr's Por Sub-Eløment Per , — Mfr's Per Sub-Element Per 
Type Fig. Pkg. Description _ | Package Туре |Fig.Pkg. Description Package 
3001-010) A | 10 | TO-18 or TO-5 3 Lead £180 ВОО z э [18 Pin, 1587, Spacing component Side $ 5.40 
1001-030] А | 30 | TO-18 or ТО-5 3 Lead on 5 strips 4.85 2 15 Pin, .156" Spacing, Glrcuit Side 5.40 | 
1021-010] C | 10 | TO-53 Lead 1.80 1581-0065 Z | 5 |22 Pin 00" Spacing. Component Side 6.50 
| 1021-030] C | 30 | TO-5 3toad on 5 strips 4.85 1362-005] 2 | 5 "' Spacing, Circult Side 6.50 
1023-010] E | 10 | TO-5 6 Lead 2.15 1985-0058 2 | 5 : 156° Spacing: Component Side 6.50 
7023-030] Е | 30 | TO-56Lead on 5 strips 5.85 3386-005] 2 | 5 156" Spacing, Circult Side 6.50 
4024-010] Е | 10 | TO-5 8 Lead 2:15 2367-005| J | 5 |22 Pin, .156" Spacing, Component Side 5.40 
1024-030] F | 30 | TO-5 в Lead on 5 strips 5:85 2368-005| J | 5 | 22 Pin, 156” Spacing. Circuit Side 5.40 
1025-010| G | 10 | TO-510 Lead He = 
1025-030| С | 30 | TO-5 10 Lead ол 5 strips | 5.85 DISCRETE COMPONENT STRIPS 
DUAL-IN-LINE PACKAGE SUB-ELEMENTS 1202-005 | AA | 5 | 16 Discrete, Component Strip, mounts BO 3.95 
= c 1311-010 BB | 10 | Universal Strip, mounts BO d'icretes. 2:30 ! 
SE $ 20 О Ji tee 2.15 2301-005| L | 5 | Mounts 105 components | 340 k 
- ial In-Lin, ead on 5 atrips 5.85 XE ETE | 
| 2101-010| К] 16 Doat-In-Line 14 Lead 28 В DISTRIBUTION STRIPS 
4 PADS 1321-010 [СС | 10 |-100" wide - 2.50 | 
= ue 1322-010| DD | 10 | .063"' wide 2:95 $ 
1201-005] U | 5 | 6DIP's/Strip, 14/16 Lead, pwr. ея ‘avail. | 6.50 1325-010|GG| 10 | Singre Row .100" hole spacing 2.90 
1203-005 | V | S |6DIP‘s/Strip, 14 Lead. pwr. and gnd pins 7/14 | 5.40 1326-010 | HH | 10 | Double Row .100" hole spacing 3125 
1205-005] w | 5 | Universal, 30 DIP's on 5 strips 6.50 ++ = 
1207-005| X | 5 |6 DIP's/Stnp, 14 Lead 540 — COPPER TAPE, DONUT PADS 
3 PADS SHOWN 7101 [P IT 062" wide x 9 tt. long 0.55 
7102 |Р 1100" wide x 9 ft. long 0.65 
1202005| U | 5 | В DIP‘s/Strip, 14/16 Lead, pwr. and gnd. avail.| 5.60 zioa |Р | 1 [87 wide x it long 0.70 | 
1204-005] V | S |6 QIP's/Strip, 14 Lead. pwe. and gnd. pins 7/14] 4.70 7104 |P | ! |:250" wide x9 ft. long 1.45 
1206-005| W | 5 | Universal, 30 DIP's on 5 strips 5.60 7201 | R | 250|.100" dio. pada 1.80 
1208-005] X | 5 |6DIP's/Strip. 14 Lead 420 7202 | A |250|.125" dia. pads 1.80 
7251 | B | 5 |Copper Sheet, 5" х6” 415 
| ‘DOUBLE PADS = | 
I 3221-005] u | s [6 DIP's/Strip, 14/18 Lead. pwr. and gnd. avail. | 5.05 EPOX Y-GLASS BOARD MATERIALS ~ PRE-SHAPED BOARDS 
1222-005 5 |S DIP-s/stip. 14 Lead, pwr. and gnd. pins 7/14) 4.70 PRE-DRILLED HOLES on .100 INCH GRID PATTERN | 
\ т» X | $ [SuIPssidp, na Lead о 270 | 
DT Beala keat - 7301 [т] 1 eun xir 6.45 | 
SINGLE PADS А 85 | 
7231-005] U | 5 [6 DiP‘s/Strip. 14/18 Lead, pwr. and gnd. avail. | 4.70 з " 
|} 1232-005 | у 5 |6 ИР вр, 14 Lead, pwr. ‘and gnd. pins 7/14} 430 CONNECTORS, .156 PIN SPACING 3 
if X | § [БР ыар Lead о 230 тю [m] тариз TU HET 
E ^ р. ead 4 f jj 
1062.010| Q | 10 | Flat Pack, 14 Lead 238 7504 | M| ! | 44Ріпа à 250 
1406-010 | © | 10 | SCR Flat Pkg. Mtg. В 215 8951 | H | 1 | Prototype Kit Each 71.65 
jue = z = aot 


Order CIRCUIT-STIK components from: 


RasTRa ELECTRONICS LTD. 


275-281 King Street. Hammersmith - London W6 ЭМЕ. Tel. 01-748 3143/2960 - Telex 24443 
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Motorola LED sentries never die. 


Unlike filament indicator lamps, Motorola Light Emitting 
Diodes don't die. 
They come in three colours— red, yellow and green— 
and in viewing angles to suit all applications. 
We're so confident of your determination to be 
up-to-date, that we've invested heavily to give you 


the LEDs you want, when you want them. 
к Use indicator lamps that аге worthy of your 
equipment. Use Motorola LEDs as sentries to 
watch over it. 
To find out more about the design 
x possibilities of these high-reliability 
P. products,just send forthenew ~ 
Motorola Opto Electronics brochure, 
which gives you information about our 
light detectors and couplers too. 
You'll find it profitable reading. 


k 


i a 
Motorola Semiconductors Ltd., York House, 
d Empire Way, Wembley. Middlesex. Telephone: 01-902 8836. 
MOTOROLA Semiconductors European МИ e 2! Toulouse and East Kilbride, 
Distributors: Celdis Ltd., Reading, East Kilbride; 
GDS (Sales) Ltd., Slough. Dublin: a E ает 
Lock Distribution. Oldham: Semicomps Ltd., Wembley. 
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ACTUAL SIZE 


_ TheDymar Lynx. 
A mobile radiotelephone system so special 
we put our own name оп it. 


This Lynx has a pedigree. Since 1964 
Dymar has designed and built VHF 
radiotelephones which have borne some 
of the most famous names in the industry. 


Now we have something special. A com- 
plete VHF AM and FM mobile radio- 
telephone system. It cost £100,000 to 
develop. It's different. It's our own. The 
name is Dymar. The brand is Lynx. 


Lynx mobiles come as local control units. 
The entire circuitry, space for options 
and a 5in elliptical speaker in a single 
X15ft! package. Or as extended control 
types, when the panel unit demands only 
6.75 X 3.5 x 2.3in of dash space and the 
transmitter/receiver vanishes into the 
boot or under a seat. 


Selective calling, if specified, is one of the 
options that gets built-in. 


AM sets - 15/20W RF output standard- 
are Low, Home Office, Air, Mid or High 
band. FM cover Low, Home Office or High 
at a standard 20/25W. One, six or Io 
channel versions are available, with 12.5 
kHz or 25kHz channel spacing. 


WW-—013 FOR FURTHER DETAILS 


Before specifying a VHF mobile, check 
on the rest of the spec. The tough diecast 
aluminium construction; the'clever use of 
ICs and FETs; the modular approach to 
sub-assemblies and the accessibility of 
components; the safety padding; the lot. 


It's all in the leaflet Lynx Mobile Com- 
munication, and in a series of Data 
Sheets. Use the Reader Enquiry Service 
today, or write direct to Dymar. 


у 


ae the name in radiotelephones 


DY MAR ELECTRONICS LIMITED, 
Colonial Way, Radlett Road, Watford, 
Herts. WD24LA. Tel: Watford 37321 
Telex: 923035. Cables: Dymar Watford. 


== -- 
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Handful of relay know-how! 


We are one of the largest manufacturers of 
Miniature Plug-in Relays in Europe. 


Varley miniature plug-in relays including the If you havea relay requirement or problem 
Miniaturised Bi-stable polarised relay type VPR contact Varley Technicians now, or send the 
and Post Office approved relay type 23 are n coupon for the Varley catalogue. 
used and approved by most leading electr- venen ISI EQ Е о ИН BT 
onic manufacturers throughout the world. . Oliver Pell Control Ltd. 
The reasons : PERFORMANCE, RELIABILITY, PRICE. Cambridge Row, Burrage Rd., Woolwich, 


London, . Tels 01- 2 Telex: 897071 
Varley go to great lengths to ensurea олаопЕЗЕ AL AU 


consistently high standard of performance and 


1 
Ц 
1 
1 
1 
1 
Ц 
1 
Name — = = ! 
I 
1 
1 
4 
1 
1 
1 


t 
1 
' 
i 
reliability in the manufacture of their range of Г 
relays. Ultrasonic cleaning is used throughout’ ! ‘Company === 
manufacture. Each relay is checked under t Address. Е 
dynamic conditions for contact performance А mim 
[T 


and timing. 
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С SERIES 


& С KEF ELECTRONICS LIMITED КЕЕ offer you an excellent choice of loudspeaker systems whatever 
ТОМЕ MAIDSTONE МЕ15 6QP Tel 062257258  yourrequirements. The larger speaker systems such as the Concerto 
Registered in England No 702392 are capable of reproducing more extreme bass and handle higher 
amplifier power. The difference in sound between the largest and the 
smallest speaker system is subtle- the high quality and detailed 
engineering is evident throughout. 
KEF believe that restricted space need not necessarily restrict 
performance - visit your KEF dealer and hear what we mean. 
Full details of the Coda!, Cantor?, Chorale3, Cadenza* and 
Concerto wil! be sent on request. 
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The case for 


interface 74 


is backed by researc 


Texas Instruments take pleasure in inviting you to 
Interface 1974 — the Technical Seminar of the year — 
at London’s Talk of the Town. This year Texas 
Instruments stage a completely new presentation made 
possible by the hundreds of new products, new ] 
applications and new ideas springing from their advanced technology. LY 
Interface 1974 will contain Product and Applications information 

vital to the job you are doing for 

your company. Subjects covered that 89 per cent of the delegates 

include New Bipolar I.C.s, Timtor attending found the Seminar 

transistors, Consumer I.C.s, Power informative, 78 per cent liked the 


transistors, Optoelectronics and presentation, 90 per cent found the 

new MOS products. Nowhere else Seminar useful to them personally 

would you accumulate so much and 87 per cent said it would be 

important, comprehensive useful to their companies. i м 
information in one day. Texas Instruments also use this ORDER FORM | 


At every Seminar Texas Instruments feedback to ensure that the 
conduct a survey among delegates. technical content and presentation 


In 1973 the research document of their seminars is improved every ! «Please send me further 

drew a sample of 462 answered year to meet delegate needs as details on Interface 74 | 

questionnaires. These indicated Closely as possible. ion | 
, 3 2 т *Reserve me a НЫ 

T.I. Technical Seminars—Whefe experience counts MA E. 


Interface 74 combines the which reproduces the Seminar *11th, *12th, *13th June 
renowned facilities of the Talk of slides (over 300) shown through the 
the Town with highly sophisticated day. In addition a comprehensive 


audio visual equipment to provide ^ data pack is provided covering the 


Ienclose a crossed cheque 
made payable to Texas 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
will be made of video-taped plus VAT. This is inclusive of 
| 
| 
| 
| 
| 
| 
| 
| 
he 
| 
| 
| 


| 

| 

| 

interesting and well illustrated major topics of the Seminar. Instruments 

lectures. This year extensive use Tickets for Interface 74 cost £12 Limited for £ __ a] 

material to demonstrate semi- coffee, lunch and data pack. OR | 

conductor devices in working Training Board grants greatly reduce E. 4 

applications. the net cost to a company. My official | 

To derive full concentration and Certificates of Attendance will be Company | 

the maximum benefit from lectures provided. Order No. is_ ae 

each delegate will be seated in | 

comfort. Large screen presentation © Name c | 

of slides and video will be used to interface 74 Address ee | 

ensure clear and comfortable ee wl | 

viewing. Coffee and biscuits willbe Tues. 11 June, Wed 12 June, ~ — | 

provided on arrival and a three Thur. 13 June at The Talk of the | 
course lunch served at your table. Town, Leicester Square, | = 

Every delegate receives a slide book London. 95 | P | 

Ur "= == | 

T ] TelliNo (ete т] 

EXAS INSTRUMENTS | 

592 Delete as applicable (WW) 
Texas Instruments Limited, Manton Lane, Bedford. Tel: Bedford 67466 і e^ J 
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Amplivox Minilite. 
Untouched by human ear. 


New Minilite weighs a mere 50g Yet it combines maximum 
operating efficiency with absolute wearer comfort. 
With Minilite, Amplivox have avoided the problems of the old 
fashioned earplug inserts through ingenious useofan adjustable 
earpiece. An acoustic tube with sibilant filter replaces the heavier 
and more familiar boom microphone. Pressure pads are out too, 
е à instead there is a non-metallic headband with 
it 8а A special bars that give stability without 
и ~ uncomfortable pressure. 
Specified for Eurocontrol, Minilite is being widely used in air traffic | 
control, aviation and communications control as 
well as other branches of industry. Minilite is, 
undoubtedly, the headset ofthe seventies. It’s just 
one of the wide range of high-quality specialist 
products for civil and military use from Amplivox. 
No-one else offers so much for so little. 
To find out more about the Amplivox range of 
communications products- write today 

stating your application requirements to: 

Racal – Amplivox Communications Limited 
Beresford Avenue, Wembley, Middx., England. 
Tel: 01-902 8991. Cables: Amplivox Wembley. 

Telex: 922101 


d 
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"Consider 
this! 


Soldering Bit 
costs reduced by 45/ 


Adcola LONG LIFE soldering bits are stillin use after 
100,000 soldering joints, if you use copper bits you 
will need at least ten of them plus nine bit changes 
and the continual dressing of bit facesto equal this. 

Its a must to consider the saving from 
the use of ADCOLA LONG LIFE soldering bits. 


order nowADCOLA 


LONG LIFE SOLDERING BITS 
Our soldering instruments are second № none! 


ENS ШШ шш ШШ E: es ИШ 
ADCOLA PRODUCTS LIMITED, ADCOLA HOUSE, 
GAUDEN ROAD, CLAPHAM, SW4 GLH 

i DEPT. WW SOLOERING BIT SALES. 
Please send me your latest soldering bil catalogue 


|| МАМЕ: і 


ADDRESS 
A: l 
[7 


| жире eee 
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AMTRON 


electronic 
kits 

OFFER YOU 

A CHOICE 


With 200 different kits in the range there's a 
choice for everyone. From a simple signal 
tester to complex I.C. Digital equipment they 
come complete with comprehensive assembly 
instructions and even the solder required. 


ШЕР 


| eU ap 


ETSI 


They provide hours of enjoyment and make 
up into reliable, well-tested electronic units. 
So whether you're a dabbler or an expert 
make AMTRON your choice. 


THE BIG NAME IN ELECTRONIC KITS. 


4 & 7 Castle Street, Hastings, Sussex TN34 3DY 
Tel: Hastings 2875 
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THE MOST ADVANCED SINGLE TUB 
COMPACT COLOUR TV CAMER 


The HV-1500 from Shibaden 


Combining compact, lightweight design with excellent colour fidelity this new 
single tube Shibaden camera fills the need for a high performance camera, small 
and simple enough for every CCTV application. 
The HV-1500 has a unique Filter Integrated Colour Vidicon which does 
away with the usual complicated optical separation system and replaces 
it with a special vidicon filter, complemented by simple colour separation 
| circuitry. The result is beautiful colour pictures, even [n low light 
conditions, with no overlapping of images. 
This simplicity of design also contributes ta the camera’s sturdiness. 
Coupled with the built-in automatic light sensitivity control, this 
makes the HV-1500 as easy to operate as a black and white camera 
Besides being ideal for ati studio and outside broadcast uses, 
the simplicity, compactness and colour quality of the HV-1500 
make it the perfect camera for applications such as surveillance, 
medica! diagnosis, research and development and process 
control. 


= 


» То see the НУ. 1500 in action, or for complete technical 
information, contact Shibaden's Technica! Service Department 
| at 01-203 4242/6 or write to: 


| HITACHI SHIBADEN 


(U.K) LIMITED 
BROADCAST & CCTV EQUIPMENT MANUFACTURERS 


Lodge House - Lodge Road -Hendon - London 
NWA 400. 
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CONVERTERS 


VOLTAGE TO FREQUENCY 
FREQUENCY TO VOLTAGE 


* All ANCOM converters have built-in reference sources 
* Linearity and stability, factory specified 


„ - — = - 


* Negative or Positive input types 
* Floating output 


* Applications, A-D conversioh 
Precision Integrators 
Telemetry of analogue signals 
Shaft rotation etc. 


* Auxiliary modules 


Telemetry amplifiers 
Clock modules 


BRITISH MADE 
QUICK DELIVERY 


DEVONSHIRE STREET 

CHELTENHAM, ENGLAND 

22 0242 53861 or 24690 
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“Ampex and 


ADIT 


The 


JAMES SCOTT 
Alignment Units 
for DR. and EM. 


Multi-Channel 
Tape Recorders. 


ee ~~ 


Unit Type EMU/1 Illustrated was designed at alll 

the Royal Radar Establishment, Malvern, to suit 

Ampex Recorders working on the IRIG intermediate 

band specification (using ES 100 Electronics) c.g. Model d 
Numbers FR 1200, FR 1260, FR 1300, FR 1800L, FB 400, PR 500 


If you have a sophisticated Ampex Recorder— 
Align it to the Manufacturers specification 
using our Alignment Units for D.R. & F.M. 
Systems. 


Speedy and inexpensive 


For Further information and Technical Literature 
Write or telephone. 


m ScoTtT 


(Electronic Engineering) Ltd 


CARNTYNE INDUSTRIAL ESTATE 
GLASGOW G32 6AB 
Tel: 041-778 4206 
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DC/AC SINEWAVE TRANSVERTORS 


(transistorised Invertors/Convertors) 


Many world famous car 
manufacturers such as FORD, 
BRITISH LEYLAND, inclu- 
ding ROVER-TRIUMPH, 
VAUXHALL, develop their 
cars under exact laboratory 
conditions. The AC electric 
power to drive the precision 
instruments and computers 
is provided by Valradio Trans- 
vartors. 


С12/305 
С12/605 
012/1205 
012/2005 
012/4005 
024/5005 


115/230v ЗОМ sine wave Е32.45 
115/230v 6OW sine wave £43.60 
115/230v 120W sine wave £57.00 
115/230v 200W sine wave £81.80 
115/230v 400W sine wave | £197.00 
115/230v 500W sine wave | £197.00 


All prices +10% VAT. All 5OHz * Hz. Also available G6OHz + 1Hz 


at same price. 


For operating frequency and wave form sensitive equipmant such 
8s sound tape recorders. video tape recorders, professional film 
cameras, sensitive instruments, ete. 


Other models available for Inputs of 24, 50, 110 and 220 volts 
DC. Square waveform output also available, generally from stock. 


Send for informative brochure. 


VALRADIO LIMITED 
BROWELLS LANE, FELTHAM, MIDDLESEX 
TW13 7EN, ENGLAND 
TEL: 01-890 4242/4837 
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Accurate and direct 
measurement of speed without 
coupling to moving parts 


ype 
FRAH 
resonant reed TAGHOMETERS 


for hand use ог permanent mounting 

Ranges and combinations af ranges from 900 to 100,000 r.p.m. 
Descriptive Literature on Frahm Resonant Reed Tachometess and 
Frequency Meters available from the sole U.K. Distributors. Manufacture. 
and Distribution of Electrical Measuring Instruments and Electronic 
Equipment. The 1979651 stocks In the U.K. for off-the-shelt delivery, 


ANDERS ELECTRONICS LIMITED 


48/58 Bayham Place, Bayham Street, 
London NWt Tel: 01-387 9092 


Anders means meters 
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Purpose-bui 
systems using s 


Typical precision gears 
inertia DC motor 


Low f- 


McLennan have considerable 
experience in the solution 

of actuator and servo 
problems using synchronous, 
stepping and D.C. motor 
techniques as well as solonoid 
-powered types. An important 
facet of our skill lies in 
purpose-designing around standard 
components for speed and economy 
of building. 


King 


| 


g= 


CHEM rr. 
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Bi-directional 
Contro! Amplifier 


219 


ed 


7 i d SS Г = == лаш 


rvo and actuator 


\ 


ре 


The illustration Shows a selection of modules 
from the McLennan standard range which are 
available as individual items or can be 
supplted engineered to custom-built systems. 
Such a system could be complete in itself or i 
form part of your own design. 
Typical examples include: 
Camera positioning: Plotting Devices: 
Self-steering Systems : 
Signal-seeking Aerial Drives: 
Professional Tape Drives: 
Automated — Production 
Lines. 


TYPICAL APPLICATIONS 
e Machine Tool Drives 
€ Positioning in Radiology 
e Fast Panning of Heavy Cameras 
e Stable Variable Speed Drives for 
Research and Production 


ө Jacking Systems 
Ko. © 


McLennan Engineering Ltd 


Control Systems and Components 
s Road, Crowthorne, Berkshire. Tel: Crowthorne 5757/8. 


4 


e 


Servomator 


Gearhead with 
integral feedback 
Potentiometer 


FURTHER DETAILS 


See us at the „Е.А. Exhibition 
on stands 108 and 232. 


5 " 


Ex stock availability 

Eight different sizes; three different types 
Moulded in high-impact polystyrene 
Suitable for machining. engraving and 
Silk-screen printing ; 

Two-tone, light grey or transparent top; 
dark grey base 

Suitable for free-standing or 
wall-mounting applications 

Integral fixing points in base for 

circuit boards or chassis 

Other sizes supplied to special order 


4 


[i] Plastic Boxes 


= 


UK DISTRIBUTOR 

Vero Electronics Limited 
Industrial Estate, 
Chandler's Ford. 
Eastleigh, Hants, 

$05 3ZR 

Tel: Chandler's Ford 2952 
Telex: 47551 


Subsidiaries and Agents 
throughout the World 
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mone: TTR-71 


Easy handling’ 
superb perform 


PORTABLE VHF TRANSCE! 


(у тотосот 


(50MHz. 1W) 


FEATURES: 
* Three operating frequencies in any 2MHz segm 
142—172MHz range may be selected. 
* A monolithic HCM filter produced by our own crystal d 
sion is used in the IF amplifier. Performance and selectivity 
in this síngle superheterodyne set are excellent. 
* A light emitting diode is used to indicate the transmit output 
leve! and condition of the battery. This approach improves 
reliability and allows checks under poor lighting conditions. 
* Use of a posistor eliminates the troublesome fuse and al- 
leviates maintenance requirements. 


of the 


EXPORT DEPARTMENT 
TOYO BUILDING, NO 6.12.20, SEN 
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Transducer and Recorder Р \ 
amplifiers andsystems | 


reliable high performance & practical controls 
individually powered modules—mains or de 
option single cases and up to 17 modules 

in standard 19" crates small size—low weight 
—realistic prices. 


ЕЕ 


Fylde Electronic Laboratories Limited | 


6/16 Oakham Court, Preston PR1 ЗХР 
Telephone: PRESTON 57560 y 
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iardners 


SINIMOD 


Minimod 
Made in Britain by Gardners... 


First of a new range of all- British 
miniature encapsulated power 
supplies, the Minimod series is 
designed and manufactured by 
Gardners to provide reliable, 
regulated power supplies in a.neat 
pack designed to plug into your P.C. 
board. Minimod simplifies 
development or production of 
equipment by providing power where 


you need it. Minimod provides a 
choice of a standard 5 volt 

output (avallable up to 1 Amp) 
for digltal circuits or 12-0-12 or 
15.0-15 volts for linear circuits, 
using a 230 volt input. Each unit 
is fully stabilised with fold back 
current limiting, and in the case of 
5 volt units, over voltage 

crowbar is provided . , . 


Ask Gardners to tell you more about Minimod. 
Standard or special models can be supplied. 


Specialists in Electronic Transformers and Power Supplies. 


GARDNERS 


TRANSFORMERS LIMITED 


Gardners Transformers Limited, Christchurch, Hampshire BH23 3PN 
Telephone 02-015 2284 Telex 41276 Gardners ХСН 
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TWO NEW Maxi-Super НТ 1810 and | Т Е 
SOLDER Maxi-Mini HT 1800 | 
SIPP Е R Solder Sippers Stereo | 
$ Designed for use when working 
or re-working Р.С. Boards. Per- as тоа: Иче | 
МАКЕ DE- mits removal of molten solder AMP CURREN sma | 
from Multi-leg components, en- | 
abling easy extraction. The sol- 
der is ‘sipped’ through the noz- 1 
zle, and automatically ejected Y 
whentheinstrumentisnextused. | 
A Swiss precision instrument 
manufactured to a high degree | | 
of accuracy. 
The anti-corrosive outside casing ! 
has а knurled finish for more 
positive grip, and encases plated 
internal parts, Я Jermyn now offer a stereo decoder module that simply and 
The Maxi-Super has been design- easily cOnverts your existing mono tuner for stereo reception. 
ed with a 3.5 kg. spring action Multiplex output equipped tuners simply have the module plug- 
recoilless plunger, whilst the gedin. older types need the de-emphasis capacitor disconnected. 
Longs Ltd. Maxi-Mini with its conveniently The unit will do justice to the most expensive equipment. 
Hanworth Lane shaped operating button, has a Channel separation: guess | 
Trading Estate 25ка: Я ection Шр, Distortion: и 560mV RMS 
Chertsey Surrey Protected by a channel guard. 'omposite input signal | 
KT16 912. Both models have pien soned sterco switching: Automatic with lighted indicator 
with an easy-to-replace ‘dupont’ ower Supply: 10-16 volts. 
teflon screw-in nozzle. | Assembled and fully tested with а no-strings 12 month 
mm mm шш um [1 T mm guarantee the modulecosts an astonishing £6.90. Excluding VAT. 
PLEASEFORWARD —PLEASESUPPLY PLEASE SUPPLY (Also available as a Kit at £4.90.) Beat that! 
without obligation Maxi-Super HT| Maxi-Mini HT FTo Jermyn Indusiries Please rush me | JKit(s). . | made up Stereo decoders. 
[ie details. 1810 at £6.60 1800 at £4.95 || 150 Vestry Estate l enclose cheque/postal order for £ 
Tenclose cheque value Ё. — спо tS Rang 
|| || Address i 
NAME. ia = POSITION, | 
I COMPANY — = аа = | ee Ч | | 
1 ADDRESS. A = I ME = =a 
mx ke. SCN мын ee 
Prices include VAT Reg. England 58496 | 
mm mum Eum ums ТШЕ ШЫН шы GG GE ft —] | WW—031 FOR FURTHER DETAILS 
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HIGH POWER ос. COUPLED AMPLIFIER | 


UP TO 500 WATTS RMS FROM ONE CHANNEL 
DC-COUPLED THROUGHOUT 
OPERATES INTO LOADS AS LOW AS 1 OHM 


FULLY PROTECTED AGAINST SHORT CCT, 
MISMATCH, ETC. 


* 3 YEAR WARRANTY ON PARTS AND LABOUR 


= > В C es 


ж * * 


The DC300A Power Amplifier is the successor to the world famous DC300 which is so widely used in 
Industrial, and Research applications in this country. It is DC-coupled throughout so providing a power 
bandwidth from DC to over 20,000Hz. The abllity of the DC300A to operate without fuss into totally 
reactive loads while delivering its full power, and maintaining its faithful reproduction of Pulse or complex 
waveforms has established the DC300A as the world's leading power amplifier. Each of the two channels 
will operate into loads as low as 1 ohm, and the amplifier can be rapidly connected as a single ended 
amplifier providing over 650 watts RMS into a 4 ohms load, and still providing a bandwidth down to 
| DC. Below is a brief specification of the DC300A, but if you require a data sheet, or a demonstration 
of this fine equipment please let us know. 


——— =p € À—— Ba  — 


Power Bandwidth DC-20kHz @ 150 watts + 146, — Odi? Slewing Rate 8 valts par microsecond 

Power at clip point (1 chan} 500 watts rms into 2.5 ohms Load impedance 1 ohm to infinity 

Phase Response +0. — 15' DC to 20kHz. ! watt 82 Input sensitivity 1.75 V for 150 watts into 82 | 
Harmonic Distortion Below 0.05% DC to 20kHz Input Impedance 10K ohms to 100K ohms 

Intermod. Distortion Below 0.05% 0.01 watt to 150 watts Protection Short, mismatch & open cct. protection 
Damping Factor Greater than 200 DC to 1kHz at 82 Power supply 120-256V. 50-400H2 

Hum & Noise (20-20kHz) At least 110db below 150 watts Dimensions 19" Rackmount. 7" High. 93° Deep 

Other models in the range: D 60-— 60 watts per channel 0150 — 150 watts per channel 


MACINNES HOUSE, CARLTON PARK INOUSTRIAL ESTATE, 


MACINNES LABORATORIES LTD SAXMUNDHAM, SUFFOLK IP17 2NL 


TEL: (0728) 2262 2615 
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Linstead 


Laboratory 
Instruments 


WIDE RANGE MILLIVOLTMETER 

High impedance millivoltmoter with 20 scales 
total measurement range 60 micro-amp а.е. to 
400 volts d.c. 10-megohm input with overload 
Protection and frequoney range of 500 kHz 


£38.80 


pr 
"EZ 


pharaon туге Gb 


WIDE BANO SIGNAL GENERATOR 

Sine-square wave wide band high power signal genarator. 
10 Н2-1 MHz. 0-8 volts г... 2 watts imo 5 ohms in- 
corpotating short circuit protecnon. 

NUFFIELO SPECIFICATION 181 £32.80 


the best for less 


BRITISH MADE BY LINSTEAD 
Linstead Electronics, Roslyn Works, Roslyn Road, 
London N15 5JB. Telephone: 01-802 5144 
Ireland, Lennox Laboratory Supplies Ltd., 3/4 South Leinster Street, 
PO Bax 212A, Dublin 2. 

Denmark, Scantysik, 13-18 Hjorringgsde, DK 2300. Copenhagen. 
Sweden, EMI Svenska А/В. Tritonvagen 17, Fack, 371 19 Sotna 1. 
Nocwny, EMI Norsk A/S, Postboks 42 Korsvoll, Oslo 8. 
Malaysia, Laboratory Equipment Sdn. Bhd., Р.О. Box 60, Batu Pahat. 
Benelux, A.S.E. Ltd., Nationalastreet 38, B-2000 Antwerp. 
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— 
The model EF 5603U high performance 
FM Varicap Tuner, incorporates back-to- | 
back diodes with a five gang triple interstage coupling. 
FEATURES: ж High selectivity * Low oscillator harmonic content 


* All rejectiona above 90 dB * Receiving frequoncy 87 МН» and 109 MHz 
* Low price plus good delivery time 


TOKO U.K. Ltd 
Shirley Lodge, 470 London Road, Slough, Bucks. 
Tet(75)48444 Telex: 847185 
WW—034 FOR FURTHER DETAILS 
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Тапа: VideoTape 
from 
Dixons Technical. 
Atvery 
non-technical prices. 


Our j^ Tape range. 


Recommended Price Dixons Price 
(Exe. VAT) 


SCOTCH 47 2400 t: £10.40 £8.50 
SCOTCH à" 3000 f: £16.82 £13.50 
| BASF $" 24009 _ £10.75 £8.50 
SHIBAOEN 3” 2400 fr £10.80 ‘£9.10 
DIXTEC CCTV 3^ 2400 ft £5.50 


Average recommended Dixons price 
price (Exc. VAT) 


1075 tton 87x 17 
NAB Мета! Spool é £15.00 £700 , 
1500 tton B^ хт" 
NAB Metal Spool £19.50 £750 — 
2150 Ноп8" x1" 
NAB Metal Spool £20.75 £9.50 
| 3000 топ 92° x1 ij 
| NAB Metal Spool £26.50 £9.50 


All Dixtec Video Tapes are of tha highest quality: we supply 3^ in 
air-tight containers, alto 1" on motal spools. Current stocks are high, 
but so is demand. We recommend you place your order quickly. 

77772 GERM знала Games Gl Ga MUR ысы: С=с к 


Plenso send me reols of Tape, 
Size Lengih Dixons Price 
TOTAL PRICE: 
l anciosa a cheque made payable 10 Dixons Technical Limited. WW/VT/A 
NAME Dixons 
ч ADDRESS pecs 915 
ES FO 1а 
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Now T tape atless than half price! | 


[1 


| 
1 
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STORAGE OSCILLOSCOPE WIDE-BAND OSCILLOSCOPE 


j ТУРЕ С8-1* Í TYPE C1-54* — 
| Screen area Screen area  -— E 


Я 60 x 80mm 90 x 40mm PY PM NA dicm -— Ы 
Max writing speed Pass band E g 

200km/sec DC to 20MHz 

Pass band DC to 1MHz | Sensitivity 
Sensltivity 10 to 100mV/cm 
TOmV to 50V/em | Features Include: In- 
Image holding time: temal amplitude cali- 
In normal operation brator. Crystal con- 
30 min | trolled frequency 
Instrument switched off | Calibrator, Beam loca- 
< 1 week тог. Push-button single ` 
shot operation, "Z" 
T price £240 | modulation апа ilu- 
minated non-paraltax 

graticule, 


| Price £140 


PLEASE WRITE FOR FULL CATALOGUE OF TEST EQUIPMENT 


*Made in USSR 
OBTAINABLE FROM STOCK FROM 


2 & 1 AERO SERVICES LTD 


44A WESTBOURNE GROVE, LONDON W2 
Telephone 01-727 5641 Telex 261306 — 


—— MÁ— 
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‘ааа то Cartridge unis THINKING OF BUYING | 


~ Designed, Developed, Manufactured. 
As used in industrial monitoring alarm and public address T^ lor- 
1 (/) гмссек) ? 


systems etc., - by manual or remote control. All enquiries 
welcomed. 
THEN CONTACT THE APPOINTED U.K. DISTRIBUTORS :— 


REPAIR AND 
RECALIBRATION 


FITCH ТАРЕ MECHANISMS | seems, (©) Farnell. 


Write or phone: | FARNELL INSTRUMENTS LIMITED, SANDBECK WAY. WETHERBY, YORKSHIRE 
7a Balham Grove, London, SW12. 01-673 1362. 1522 ADM TEL: 0937 3541 TELEX 557294 LONDON OFFICE TEL: 01-802 5359 
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CONTRACTORS TO H.M. GOVT. P.O. APPROVED 


R {= PAI R OF ELECTRICAL 

MEASURING 
7-14 DAYS SERVICE INSTRUMENTS | 
TO SOLVE ИША PROBLEMS 5 


STOCKISTS 
ALSD SUPPLIERS OF GEC 


LEDON INSTRUMENTS LTD. LM 


ODE EM d 76-78 DEPTFORO HIGH STREET, 1 GLADSTONE WORKS, GLADSTONE ROAD, 
LONOON. SEB. TEL: 01-692 2689 1 FOLKESTONE, KENT. TEL: (STD) 0303 57555 
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New. 
active filter 
takes over 
from passive 

networks 


These actlve filters are designed to take over the functions 
of passive filter networks in audio telecommunications 
systems. They offer several advantages, in space—saving, 
economy and reliability. 

As a size comparison, one active filter will take up the same 
space as two Post Office Type 3000 relays. By using the same 
fixing and terminal holes as the relays, it offers an extra 
convenience when baseboards are being prepared. By 
replacing inductive components with solid state devices, 
filter characteristics have-been obtained atless cost, without 
insertion loss, and with increased flexibility and economy. 
These new active filters have B.P.O. approval, and have wide 
applications, in the audio area and in signalling and control 
systems. 


Whiteley 


STAND o versatility... 


STAND Мо, 101 - 
Е.А. EXHIBITION 
ELECTRONIC & ELECTRICAL DESIGN 


PRODUCTION CAPABILITY 
CABINET MAKING 


SHEET METAL FORMING/FINISHING 


PLASTICS MOULDING 
; ENCAPSULATION 


WHITELEY ELECTRICAL RADIO CO. LTD. 

Mansfield, Notts, England. Те!. Mansfield 24762 

London Office: 109 Kingsway, W.C.2. Tel. 01-405 3074 
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В low cost memory card 
is easy to interface .... 


RSS 3000.САКО 


Rondom Acces 

256 Words 

12 Bits or fens 

1 Microsec cycle 
e 


Еозу interfacing 
Ом COS! 


£67.30 one off 
plus VAT 


Е 
Е 


Limrosa's tow coat Random Ace: 
chips ond i: very easy to 

TTL compatible and no clock or ti 
writing into the memory. 


ху Gd Type RSS 3000 user ‘storie? memory 
th any Squipment, АН inputs ола ov!puts ore 
ng ccmiderotions are necessory when reading or 


The RSS 3000 features о complete memory system on a single printed сйс! bood 
and measures 64 Inch х 71 Inch with о 43-woy edge connecter term 

ovailoble iy а Memory Addiess Register for expansion up to 4096 words, ond а 
power supply cord wuitoble for driving up to four RSS 3000 cord ot 


Fully decoded 


ote ovt pul, simple esynchronous control lines ond 
low сой mokes il 


ical for уле os о buffe: storo In wall computars otc. 


limrose electronics Ќа. 


8-10 KINGSWAY, ALIRINCHAM, CHESHIRE, WAIS IP] Tet, 061 928 8063 
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BIG BOOST 
FOR THE GARDNERS 
RANGE 


50Hz 300VA Square Wave Inverters 


(AANA 
AUN 
Wenn 


lt it's produced by Gardners it must 
be something special, and «t ist 

Now available, models 107A and B are 
precision built inverters providing 

240 volts a.c. from 12 and 24 volt 
battery systems. 

Both models oer unusually high 
output ratings enabling the user to 
operate many conventional loads such 
as lighting and small power tools in 
situations where main power supplies 
ага not avaiable 


Gardners inverters are designed to 

drive any mains operated equipment 
which is not unduly sensitive to the 
ditlerence between sine and square 
waveforms Incandescent lamps, TV sets, 
electric dnlis are typical of a 

wide lield of possible applications 


Both the 107A and В models are rated 
at 300VA (300W UPF) and will 
accommodate reasonable short term 
overloads. Price £87 plus VAT. 


Brochure GT 28 gladly sent on request. 


Specialists in Electronic Transformers and Power Supplies 


GARDNERS 


TRANSFORMERS LIMITED 


Gardners Transtormers Limited Christchurch Hampshire BH23 3PN 
Tetephone 02-015 2284 TELEX 41276 GARDNERS XCH. 
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A NEW STANDARD FOR SOUND REPRODUCTION 


HD250 High Definition Stereo Control Amplifier 


Designed for disc and 
tuner input and two 
tape machines, with 
complete recording and 
reproducing facilities. . 


The HD250 amplifier establishes a new standard in amplifiers for sound reproduction in the home. Improvements 
have been made in respect of performance, engineering design and quality of construction. We believe that no other 
amplifier in the world can match the specification of the HD250 at any príce. Look at extracts from the specification 
below. 

Power output Hum and noise output 
Rated: 50 watts average continuous power per channel, into any Disc —83dBv. Measured flat with noise bandwidth of 23kHz. 
А Impedance from 4 ta 8 ohms, both channels driven. —8BdBv. Measured with “A” welghted characteristic. 
Maximum: 90 watts average power per channel into 5 ohms load. Line: —85dBv. Measured flat. 
Distortion —BBdBv. “A” weighted. 
Pre-amplifier: Zero. (Cannot be identified or measured as it is below 


inherent circuit noi d Й 
Power amplifier: SEEK Size Vi! x 41" X 11” deep overall. 


at rated output: Less than 0.02% (typically 0.01% at 1 kHz.) 
at 25w output: Typically 0.006%. Weight: 21 Ib. 


Write or phone for leaflet A25.274 which describes the design philosophy 
and conception of the HD250, together with a complete specification. 


RADFORD AUDIO LIMITED, BRISTOL BS3 2HZ. Tel. 0272 662301 
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from STARWET 
SPECTRUM ANALYSER 
MODULE ST858 


CEN from 


ser module ST 858 is the latest 
item tostem fromthe STARWET 
design team. The result of 
several years work it incorpor- 
ates new concepts based ona 
different approach to spectrum 
analysing. The outcome being 
an ultra reliable instrumentwith 
an excellent specification (by 
any standards) at a price hither- 
| to thought impossible for equip- 
| 


The STARWET spectrumanaly- 


ment of this calibre and type. 


SPECIFICATION: Frequency range 10 MHz to 850 MHz in two calibrated ranges Sensitivity Better than 50 mv for O05Vpercm Resolution Better | 
than 25 KHz. Dispersion From less than 1 MHz to 400 MHz variable Input Via 50оћт BNC connector on front panel Output 1 Coax cable for connection 

to Y input on scope Output 2 Coax cable for connection to sync. input on scope Power requirements 240 volts AC 50 Hz 10watts. (Other voitages and 
frequencies available as required) Size Width 1 1in (28cm.) Height 437 5in. (11-2cm.) Depth 8 Sin, (2 1-6cm.) Nett weight 7-51bs (3-4 Kg) Gross weight 
10lbs (4-5 Kg.) 


For further details contact the sole distributors of STARWET equipment: 


CHILTMEAD | ||) 


7-9 ARTHUR ROAD, READING, BERKS (rear Tech College) Tel. Reading 582605 


ч ——— — ——— 
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ELECTRONIC 
INDUSTRIAL THERMOMETER 


The new Rank A2- 
WOW & FLUTTER 
Meter 
Туре 1742 


| RN 

| THE MODERN WAY TO MEASURE TEMPERATURE 
A Thermometer designed to operate as an Electronic Test Meter. Will 
measure temperature of Air. Metals. Liquids. Machinery. etc.. etc. } 
Just plug-in the Probe, and read the temperature on the large open 
scale meter. Supplied in zippered vinyl case with transparent front 
and carrying loop. Probe. and internal 1$ volt standard size battery. 
Mode! "Mini-On 1” measures from — 40°C to + 70°C, price £17.50 
Model “Mini-On Hi" measures from + 100°C to + 600°С, price 
£20.00 (VAT. EXTRA) 

Write for turther details to 


Г HARRIS ELECTRONICS (LONDON), 
: 138 GRAY'S INN ROAD, LONDON. WC1X ВАХ 
(‘Phone 01-837 7937) 
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Fully transistorised 
о HEPWORTH ELECTRONICS 
руесаше A DIVISION OF 
Meets in every respect ail current specifications | B HERWORTH BICORLTO 


for measurement of Wow, Flutter and Drift 
on Optical and Magnetic sound recording/reproduction 
equipment using film, tape or disc 


Bank Buildings, Kidderminster. 


PRESENT 

High accuracy 
with crystal controlled oscillator | ELECTRONIC AC-DC 

Bau ux E DEVELOPMENT PRECISION 

imple to use | 
accepts wide range of input signals with | CORPORATION e CALIBRATORS 
no manual tuning or adjustment d 
Two models avallable: 1 эше. >с \ 
Type 1742 ‘A’ BS 4847: 1972 DIN 45507 : iras CA BOS Y 
CCIR 409-2 Specifications 


Type 1742 ‘В’ BS 1988; 1953 Rank Kalee 
Specifications 


éééectel 


Li 
D 


For further information please address your enquiry to 
Mrs B. Nodwell 


А 4 Зо | Г 
Rank Film Equipment, РО Box 70 - $ E 3 » ^ 


B 
Great West Road; Brentford 


А . ) 
Middlesex TW8 9HR nd ew 
Tel: 01-568 9222. Telex 24408- Cables Rankauclio Brentford 
DC milli Volt Calibrator MV105 
кә RANK FILM EQUIPMENT THIS IS ONLY ONE UNIT FROM THE E.D.C. RANGE 


OF MANUAL OR PROGRAMMABLE VOLTAGE 
STANDARDS. 


Tel: 0562 2212 or 3 for Data and Price 
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Eddystone Ratio 


Economy! Simplicity! 
1830 Series CW, M.CW, A.M, S.S.B 


Reliability! 


Crystal controlled 


Transistorized HF/MF 
general purpose receiver 


120 kHz — 30 MHz in 9 ranges 
Rack mounting as standard 
Cabinet optional extra 

AC or battery operation 


British MPT approved as 
ships reserve receiver 


| Illustrated brochure from: i. Р ‘| 
we Е = " 

Eddystone Radio Limited 

| Alvechurch Road, Birmingham B31 3PP. Tel: 021-475 2231. Telex 337081. 

| A member of Marconi Communication Systems Ltd LTO/ED105 
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BIAS ELECTRONICS| 


ENGINEERS 


YOURSELF FORA 


BETTER JOB - MORE PAY! 


Do you want promotion. а better Job. 
higher pay?” few Opportunities" shows 
| you how to get Chern through a low-cost. 
B.LE.T. home study course. There are no 
books to buy and you can pay-as-you- 
learn. ever did. 


ш ашашсит OUT THIS COUPON Ш E ШЕЕ UNI 
CHOOSE A BRAND NEW FUTURE HERE! 


Tick or state subject of interest, Post to the address below. 


C. & G. Lt, Radio 


PROFESSIONAL RECORDERS 


for broadcasting and studio use. 
Our range includes console, 
mounting machines. 
Mono-stereo 1". 4 track 4”, 4 track 
station loggers ail to IBA requirements. 


transportable and rack 


X slow speed radio 


BIAS ELECTRONICS LTD. 01-947 3121 
Unit 8, Coombe Trading Estate, 112-120 Coombe 
Lane, London SW20 OBA 
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|| BIET—Technatron Electrical 
Practical Radio & 
| Electronics (Technatron] 
Electronic Engineering 
Television Maintenance & Servicing 
Genaral Radio & TV Engineering 
Radio Servicing. Maintenance 
|| and Repairs 
City & Guilds Radio, 

TV Electronics Mechanics 
Radio Amateurs. 
Practical TV 
|| Colour Television 
Г Computer Electronics 


00000 п 0000 a 


То B.I.E.T, eww 2 Aldermaston Court, Reading RG? 4РЕ QK ШЕТУ 


NAME (Bloch Capitals Please) 
ADDRESS 


‘Other subjecte 
Accredited by С.А.С. 


TV Servicing Cert. off 
Post Master General 
1st & 2nd class Certs. O 
C. & G. Electricat 
Engineering Practise Q 
С. & G. LI. Installations 
and Wiring Б 
General Electrical Engineering a 
Society of Engineers 
(Electrical Eng.) © 
Electrical Installations and Wiring В 
C & G. Electrical 
Technicians (Primary O 
C. & G. Telecommunications D 
ШЕТУ 


Аде 
Member of A.&.C.C. 


BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY 
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More than 350 
different types 
to choose 
from 


_ the name for 
miniature and 
sub-miniature 

lamps. 


If you can't find the lamp you need 
from the 350 different types of Vitality 
sub-miniature and miniature lamps just 
pick up the phone and ask for the Vitality 
applications service. 


Miniature and sub-miniature lamps 
are Vitality's speciality and the range 
available is one of the most comprehensive 
in Europe. 


Write for the Vitality catalogue 
for full details on the range and appli- 
cation notes, or phone us if you have a 
special requirement for conventional or 
unusual environments, wherever a light 
source is needed for illumination, reference, 
indication or warning. 


Vitality Ltd 


BEETONS WAY, BURY ST. EDMUNDS, SUFFOLK. 
TELEPHONE: 0284 62411. TELEX: 81295. 
Authorised Distributors 


Townsend Coates Ltd., Coleman Road, Leicester LE5 41Р. 
Telephone: 0533 768561.Telex: 34321. 


Farnell Electronic Components Ltd., Canal Road, 8 
Leeds {$12 2TU. Telephone: Leeds 636311.Telex:55147. 5 
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MODEL 40 
WIDE RANGE AUDIO GENERATOR 


ж 4 RANGES. 10H2-100 KHz. 

* SINE AND SQUARE WAVE OUTPUT. 
* DUAL CALIBRATED ATTENUATOR. 
* STABILIZED OUTPUT LEVEL 1 V. 


Trdde and Export enquiries welcome 
Send for full technical leaflets i 
Post and Packing 35p per unit | 


NOMBREX (1969) LTD., EXMOUTH, DEVON. 
Tel: 03-952 3515 
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ROGERS 


AUDIO TEST 
EQUIPMENT 


A comprehensive, versatile sange of 
test equipment primarily designed for 
the measurement of high quality audio 
equipment, but with additional 
applications in tha electronics industry 
in general. The equipment is of 
Particular interest to the professional 
audio engineer. recording studios, 
broadcasting authorities and 
educational establishments. 


DM344A Distortion Factor Meter. Designed to meke accurate and rapid measure- 
ments of total harmonic distortion generated within high quality audio amplifiers, 
recording and transmission equipment. -Selling Price: Chassis — £132.50.c/w. 
Case — £140.00 + VAT. 

$324 Low Distortion Oscillator, Generates à pure sine wave and has been designed 
88 а general purpose low distortion signal sousce. The primary application, used in 
conjunction with the DM344A. is the measurement of total harmonie distortion. 
Selling Price: Chassis — £56.50.c/w. Case — £62.50 + VAT. 

AM324 AF Millivoltmeter. Designed for voltage measurements іп the audio and low 
RF ranges and. principally for measuring low level signals in high impedance circuits. 
Selling Price: Chassis — £64.00.c/w. Case — £70.00 + VAT. 


V Mn Model "A Noise Generator. A portabie 

P t uA battery operated unit designed for carrying 

» UE я out listening tests on loudspeakers. ‘Pink 
"e е © or White’ noise can he selected andoutput 
1-3 | can be continuous or burst. Output is con- 


tnuously variable. Selllag Prico: £32.50 
+ VAT. 


Full Colour Literature describing the complete range may be had on request 


ROGERS DEVELOPMENTS (Electronics) LIMITED 
4/14 Barmeston Road, London SE6 3BN. England 
Telephone: 01-698 7424/4340 
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Whether your needs. We've built a 
run to one hundred repulation tor being | 
high stability up Ног! When 
XO's or one quality, price and 
thousand monolithic — delivery are being 
Crystal fitters, or you considered, you 
fst want (еп don't have to accept 
thousand crystals in eigh! week delays 
& hurry ai the right when you've 
pace, Hy-Q thousands ot dollars 
Electronics are as worth of equipment 
Close as your telex just wailing tor 
of telephone. Cryslals. 
Call Hy-Q for 
taster delivery! 


U.V. Recorder, 
Storage Scope, 


Scope & Camera? 


You name it. 
We've got it! 


and lots 
and lots of 
others, too. 


Р.О. Вох 256 Р.О. Вох 29. 
Frankston Pasir Panjang 
Victoria, 3199 Singapore, 5 
Australia Phone 6364177 
Phone 7839611 Cables HYOUESING 
Telex 31630 Telex 9521427 | 


Cables HYQUE 


Electronics 
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DAVENPORT 


А м FULLRANGE 
we LINE SOURCE 
PUBLIC ADDRESS 

SPEAKERS 


i 
96052925 9900, 


9 
о 
o 
а 


$ O00% 


Medelec Fibre Optic Recording Oscilloscopes 
are highly versatile top quality general 
purpose units specially designed for industry 
and research. They are based on the wide 
experience gained by Medelec in the exacting 
field of medical instrumentation. 


LAYOUT OF 
SPEAKER UNITS 


LAYOUT OF 
SPEAKER UNITS 


w High quality, low cost recording 

тт Wideband brilliance modulation 

7 Five Recording Modes include Raster 
w Simultaneous recording and viewing 


тї Single frame or continuous records 
from a built-in camera 


For full technical details or a personal 
demonstration of the FOR-4 or any Medelec 
unit please contact us. 


Twelve 87° x 5°” elliptical 
and one 12'' twin cone 


CABINET HEIGHT 66°" 


Eight 8'' x 5°” elliptical 
and one 10°" twin сопе 


CABINET HEIGHT 48'* 


A BROCHURE GIVING FULL SPECIFICATION, INCLUDING SPECIFIC 
SOUND PRESSURE LEVELS. FREQUENCY RESPONSE GRAPHS AND 
POLAR DIAGRAMS. AVAILABLE FROM THE MANUFACTURERS. 


S. B. DAVENPORT LTD. 


ELLES RD., FARNBOROUGH, HAMPSHIRE, ENGLAND 
TELEPHONE FARNBOROUGH (HANTSI 514551 


medelec | 


Medelec Limited Woking Surrey 
Tel: Woking (048 62) 70331 Telegrams: Medelec Woking 
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oe 
. Great Sound 
|. . Of Vitavox 


:Nothing succeeds like success. х 
You met the new Vitavox power range last year. Its 
success was instantaneous, and has been growing 
ever since. 
| Good — but not good enough for us. We have 
been, and are, continuously improving ‘our units. 
We want to give you the best value and perform- 
ance — so now we offer you, improved on 1973, 
the latest... 


@ S3 Pressure Unit 

@ AK 156 Loudspeaker 
@H.F. Horn 

© Dividing Network 


The matchless range 
-now better than ever... 


Giving You... 


: Sensitivity 


| Power 
| 

| Efficiency 
| 


} Limited 
Westmoreland Road, 
London NW9 ЭВ. 


Telephone : 01-204 4234 


l, æ = ee ee a Á ee áo: 
Й 

1 Please send me further information оп your product range 

1 Name E ЕЕЕ ЕЕ 

| Company — 

1 Address | — ————— — — - ——— 

\ = v3 
—— (—————— n 
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AUDIO 
LEVELS ----- 


PPMs . | 


SINGLE 


to all BBC Mi 
Specifications ¥ ү 


ELECTRICAL INSTRUMENTS LTD 


CHILTERN WORKS 
HIGH WYCOMBE 


HIGH WYCOMBE 30931/4 sucks 
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P.C.60RED ? 


— not with the 


ПЕСОМ- 
DALO 
5300 


A unique drafting aid for the 
electronics engineer enabling 
him to prepare in minutes a 
perfect PCB. 

A fine-tipped marker charged 
with a free-flowing etch-resist 
ink. Simply draw the 
desired circuit onto copper 
laminated board—etch— 
/ clean. 


The circuit is ready to use. 


Е i Sa 


oo LE 


NO MESS— NO MASKING 
A perfect circuit every time ! 


£1.10 for one-off, £4-40 for six, Е8.80 for twelve. VAT 
„апа post included. Available now in every country т 
Europe. 


| Please send me further details on the 33PC: l 
| 1 
Д 1 
1 1 
| 1 
pov = =». eens |] 
1 Post to: DECON LABORATORIES LTD. i 
1 FREEPOST ! 
1 PORTSLADE, BRIGHTON,ENGLANDI 
ШЕ? (No Stamp Needed) Phone 0273 414371 ' 
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Audio . 
frequencies 
to order! 


400 to 10,000 c/s...tell us what you need, and our little plug- 
in fixed frequency oscillator will supply it, dependably! It's 
solid state, based ona single silicon transistor and available 
encapsulated in epoxy resin, with all the Whiteley experience 
of the technique, or in a cased form as illustrated—both 
giving a long working life. Output is 10 mW into a 600 ohms 
load. Standing on its octal base, it is very proud of its 
P.O. approval. There's no doubt, when you need a single 
audio frequency sine wave output for any purpose... this 
is a very useful little chap to have around. Ask us for details. 


Whiteley 


AT versatility... 


STANO No. 101 
1.Е А. EXHIBITION 
ELECTRONIC & ELECTRICAL DESIGN 


PRODUCTION CAPABILITY 
CABINET MAKING 


SHEET METAL FORMING/I FINISHING 


PLASTICS MOULDING 
j б ENCAPSULATION 
Further information from: 


WHITELEY ELECTRICAL RADIO CO. LTD., 
Victoria Street, Mansfield, Notts., England. 


Telephone: Mansfield 24762. 
London Office: 109 Kingsway, W.C.2. Telephone: 01-405 3074 
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1924-1974 


Over 50 years... 
Nothing succeeds 
like success. 


In 1924, we employed six people. 
Then, wireless was a novelty. We were 
selling condensers as piece parts tohome 
radio builders. We've diversified alot 
and have become an international name, 
synonymous with quality components 
for the communications industry. 

Traditionally, we've been involved in 
Variable Capacitors. Our latest is the 
Trimline Capacitor, an advanced and 
extremely miniaturised component. 

Several new products will come on to 
the market this year. One new area is in 
Angle and Linear Displacement Transducers. 

We're not standing still in other areas 
either — we've expanded our range of 
Tetfer Trimmers. And increased its 
versatility. 

A third of our business is export. All in 
all, the last 50 years have been good. 
And we've no reason to expect the next 
50 won't be better. 

That's success for you. 


Write for further information to:— 


JACKSON BROTHERS 
(LONDON) LIMITED 


Kingsway, Waddon, Croydon CR9 4DG. 
Tel: 01-681 2754/7 Telex: 946849 
U.S. Office: M. Swedgal, 258 Broadway, 
New York, М.Ү. 10007. 


Se ET касан 
JB8 
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Celestion Loudspeaker Engineering 
advances the state of the art to a 
new plateau. 


Ditton 66 


Studio Monitor 


оп s new super 

2.) New design 

mid-range unit. 
3.) Ultra Linear 12° Bass 
drive unit. 4.) A.B.R. 
ensures controlled bass 
down to 16Hz. 
5.) Precision crossover for 
„perfect system integration, 


A new Loudspeaker oí advanced design suitable for studio 
use and for home installations of the highest quality. 

UNITS: HF 2000 (dome ‘pressure’ type) MF 500 (Mid-range 
Dome 'pressure' type) Ultra linear 12" bass driver and 12” 
ABR. The crossover has resulted from considerable re- 
search and crossover points are at 500 Hz and 5000 Hz 80 
Watts Maximum, 4-8 ohm, This monitor loudspeaker system 
has an exceptionally wide and flat frequency response. 
Very low order harmonic arid inter-modulation distortion. 
Precise response to transients. Beautifully maintained polar 
response ensures absence of unwanted directional effects 
and provides a highly satisíactory stereo image throughout 
gs listening area. Matched pairs. Et 

IZE 40 х 15 x 11} Natural Teak or Walnàt Cabinet 


Celestion 


Loudspeakers for the Perfectionist 


ROLA CELESTION LTD. 


ОІТТОМ WORKS, FOXHALL ROAD. IPSWICH, SUFFOLK IP3 ЫР. 
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NEW VAT INCLUSIVE PRICES LL 


^ 
AUDIO LCS 74 Series TTL linears new 
Audio LE. Leaflat No. 12 (Circuit date ste) EN НАН Spin DIP Tose 14pin Dil 
FREE with .С7я 10p separately. Ist. GRADE DEVICES AT NEW stabi 4$e 
MC1303L став ROCK BOTTOM PRICES 
Dual Pre-amp SN7400 5N7473 т POWER PACK/CONVERTER 
MC1338P £1.28 eyo! EE ч raion ati 
iow noise Qual Pre-amp Singla ENT AOR АН m » Е: me ESE Daoa ma ets 
SN7408 547490 » Wok 25 mm E есь 
MFC4000 A or B 49р 57410 547492 m = 45 » йч; pha FREE E а" . 
250mW SN SN7493 г E A ne pode 5 м 
7420 SN74100 f Р жааи 
TAA300 £1.78 5N7430° SN74121 747 = ка 95 int 
1 Wart into Вп, бу rail SN7441 SN74141 Б 748 ep 4% 4% 
T2 ped Ed SN74192 - case eit Мизон ons 
Ё М MATV 10261 tt.B5 ri 
2Watt 53082 £155 MVRISVILOI7) 01.86 
Cheapest Opto yet | wn» fis NESS 5 Ы dps 
à ' 7 2014 21.15 №560 В un ; 
51414 £176 Gadsp LEDS (мз! [P (дз 4 
5 wat NEW fin МИ K 4M307N ИТШ tam d Rubber 
raptacament for SL4030 моек гыз МЕБ85 ЕЛ 
10 3 0125, Б \мзозк (28 н зм 275 pt 
x 193800 Тр NES67 230 5 : 
TBABOO 11.59; [GREEN] NC1320 3% 563028 £3.08 ге 64 а. 
1 ^5 Watt into 358 LEDA. 0125" № MC1360 WV» 5440 (283 [ur 
(EDS oase | МОЗ! Є1.10 ТАд203 С 6 Vox @ өр ta ад ив 
{ S ER М мс1352 ILI TAAz99 ЕМ Votes @ vs to ый £165 
| BHA . MC1357 1.4 ТААЗІО ЧЕ 9 Volts (mersnture) @ wp ta 50А on 
15 Wart Vat Inclusive Prices №1358 (1.9 ТААЈ20 "» 84.6 vp 10 ал [Т] 
мс1їс (178 TAA350 9+ 9g eut чл ел 
NESAOL ИЛ fl) Таз?0 T Volts for assem Руис Sail tum 
35 Want driver мс 565 — TASSO 354428: H; D: 12 Volt om JA [n 
1099 Can МС! вав £1.48 TAAS?0 Fully пабы car battery Converter” gwing switched 
LITRONIX MFCBO30A 495 outputa of 8: T) or Sy t549 
MC1310 £3,05 pA pm al model 209 
Inductortess, phase-locked toop DL707 


multiplex sti 


'upplied with 
lable seperately 10р) 


£6.49 


READOUTS SERIES 


I.C. SOCKETS 
NEW 


The 1, CBS SO Quadrephonic decader brin ж MMB316 — alarm clock £18.50 
i {ме so liquid caaan 4 digit display inc. 

characters тайы» оске s ANA T32 £1438 

14pin Di* 

Ref LEO t Ref te 1А ОЕ ake Qual twine 216246 

$1414 above. Also available, heatsink Mullard LP1400 Multiplex Әріп 134p ^ 28pin3Ojp — 14pini 

Jor 51414 or 51415 16р Suitable starao Decoder Module 14.96 (un wie ot 39ip  16pin 17; 
PIC Вовгӣ 689p. SLATS (5 Watt Amp} {2.29 ^. + . > я pin а 
РАН £7.99 + 20р VAT = £2-19 24pin 26} р 


КОАО віесіговієз = ~ е озн 


DIGITAL CLOCK INDUCTORS 


121178 MULLARO 47064 
Block I.F. Filter 
P Now only £149 
x Banco (Clacton) Ltd, Maxi-Q Colls 
i е Transistor Range 


314 Series 1T 10 5T inclusive 105! Np 365 + 3865р! 99р 
Blue; Yellow; Red А White 15of 71р TYPE 00 
Ал 49р each 20р! 77р 208 + 17677 
Dual Purpose Range: 25р 21р aoe 
Series 110 7 inclusive iJ 50 77р d 990 
Biue: Yellow; Red & White Jd in t LTI 5 60 — 83p Dilecon 
12 ог 24 hour. 4 or6 digit АЛ 49р each Spot Foca Cutter - 7Sp! 83р 100pf бэр. 
rion Pia intertion Tool (Stata 0.1" or 0.15") тоор? 85р 300pt 69р 
50 ог 60Hz operation 1 то 6 Green Б3р each Terminal Pins (PKS50)—Stits Sca 


^ 500pf 
leading zero supression Forrite Rod Aerisla Medium & Long Wave 


NAE esae for 3000 а 5000) tuning (ыме whlch) З: decade Dum 
similar to DIGITRONIC 


in 
R.F. Choke Range 0.1uH to 19mH 
P.W. March 1973 for (eaftet No. 5 


Only £7.99 


Price includes 
data booklet 
Ор saparetely) 


A State-of-the-Art Digital Voitmeter 1.С. ВЕДЕНИЯ: 


k fon 
— % 
= Ж 
wi 
Mullard = LP 1186 TH TEL ses EA1000 A1018 A1005MS 
] Mar&cior diode tuned F.M. 20 + 20 Wart Integrated 3 Watt amplifier module F.M. tuner chassis. fully F.M. Tuner, similar to Multiplex Stereo Decoder 


Tuning heart £415 as amplifier Kit superb Price including handbox transittorised. 9 Volt A10055 but in oiled fully buit & aligned to 


described in Р.Е, May 1973 and FREE HEATSINK positive earth operation lack & match А10055 
LP1185 motching 1.F.stnp (Quantity Discounts) Our Price £8.20 Que Price £6-60 
tass Our Price £2.48 Our Price £11.39 


£33.35 + p&p 49p 
x я INLESS SHOWN OTHERWISE P&P ON UK 
VAT INVOICES ON REQUEST 2: 
= E) WIN d PIN ORDERS 1510р. OVERSEAS ORDERS AT COST 
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.. . between the world famous ЗМ Wollensak 

] cassette tape transport and no compromise 
electronics designed and manufactured in 
Britain. 


The Wollensak transport, renowned for 
maintaining its high performance throughout 
years of use, is matched to electronics designed 
to give reel to reel quality with cassette con- 
venience and economy: 


* high reliability . ensured by solid state 
switching: 


* intrinsic low noise further improved by Dolby 
Noise Reduction System; 


* ‘low distortion at every stage: 


* correct equalisation and bias levels for 
regular and chromium dioxide tapes: 


* high overload margins throughout: 


* separate amplifiers for microphone. low 
level line and high level line inputs; 


* controlled headphone output; 
* twin peak programme meters. 


Recommended retail price £165-00 
(excluding V.A.T.) 


NDRTH EAST AUDID LIMITED 
a = VN | 5 CHARLDTTE SQUARE 
NEWCASTLE-UPON-TYNE 


МЕТ 4ХЕ 


ЗМ and Wollensak are trade marks Dolby is a trade mark of Dolby 
of the 3M Company. Laboratories Inc 
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METER PROBLEMS? 


A very wide range of modern design 
instruments Is available for 10/14 
days' delivery. 


Full Information from: 


HARRIS ELECTRONICS (London) 


138 GRAYS INN ROAD, W.C.1 Phone: 01/837/7937 
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Acclaimed as the World's leading 
telescopic tiltover tower in the 
field of radio communication 

Models from 25' to 120' 


a 


Look for the name 


STRUMECH 


Strumech Engineering Co Ltd 
Coppice Side. Brownhills. Walsall. Staff 


WW—064 FOR FURTHER DETAILS 


Wireless World, April 1974 a35 


THE NEW NELSON-JONES FM TUNER. 


PUSH-BUTTON VARICAP DIODE TUNING 
ALIS AUR ин (6 Posi ion) ('WW* JUNE 773) 
Exclusive Designer Approved Kits 


What ага the Important features to look for In an FM tuner kit? Naturally it’muat heve an attractive appearance when bullt, but It must also ‘embody 
the latest and best in circuit design such as:— 


MOSFET Front end for excellent cross modulation performance and low PHASE LOCKED Stereo decoder with Stereo mute, sce below. 
noise. Е oa 
3 GANG Tuning for high selectivity ay fine tuning indicators. 
VARICAP ^ tuning diodes in back to back configuation fo low distortion. PUSH BUTTON tuning (with AFC disable) over the whole FM band. 
CERAMIC IF fikers for defined IF response. 
INTEGRATED circult IF amplifiers for reliability and excellent limiting/AM IC STABILISED end S/C protected power supply. 


rejection. CABINET veneered Inside and out. 


The Ne!son-Jones Tuner has all of these features and many more, and more importantly the design is fully proven not Just with а Jew prototypes but with many thousands 
of working tuners spread across the world. 


Тура Specn: 20 dB quieting 0.75uV. Image rejection —70dB.I.F. Rejection —85 dB. ] 


Basic tuner module prices start as low as #10-79, with complete kits starting at £23:95 
(mono) + PP 50p. and of course ell components ara available separately. 

Ourlow costalignment servico is available to customers without accessto a signal generator. 
Please send large SAE for our latest price lists which detail ali of tha many optlons and 
special low prices for complete kits. All our other products remain availabla. 

PORTUS AND HAYWOOD PHASE LOCKED DECODER (W.W. Sept. *70). Still the lowest 
distortion P.L. decocer available. THO typlcelly 0.05% (at Nelson-Jones Tuner O/P level) ! 
Supplied complete with Red LED. 

Price £5.50 when bought with a complete N-J tuner КК or £7,88 if bought separately 
(Р.Р. 19р.) 

PLEASE NOTE. Existing tunars ere readily convertible and kits/parts are available for this 
purpose, 


TEXAN AMPLIFIER. we havo designed the tuner case and metalwork to match the 
Texan amplifier (see photograph). Complote designar epprovod Texan kits aro available et 
£28-50 plus р.р BOp including Teak Sleeve. 


labi 


Shortly: Vericap tuner 


TE RONDO 
QUADRAPHONIC 
SYSTEM oc warts/cuannet) 


Complete designer approved kits for this outstanding Quadraphonic Sound System 
(°Р.Е.' Sep. "73, etc.) with the following features :— 


Ж SWITCHING FACILITIES AND MODULES FOR SQ, OS AND CD4. te COMPLETE LOUDSPEAKER SYSTEMS AVAILABLE. 
Ж COMPLETE LOUDSPEAKER ENCLOSURE DESIGN. Жж MODULAR BUILT IN-AM/FM RADIO. 
| ck INDIVIDUAL KITS MAY BE INCORPORATED IN EXISTING EQUIPMENT. ye KITS AVAILABLE AS PUBLISHED—SEE BELOW. 

Ж LOW COST, FULLY ENGINEERED, INTEGRAL DESIGN. 

CBS SQ* MATRIX DECODER Complete Kit £8-00 Post Free VAT Extra 
"TM C8SINC. — — ET __ Incl. CBS Licence Fee 23 

PREAMPLIFIER BOARD ' Complete Kit £3.00 7 Post Free VAT Extra - 

MASTER VOL./TONE/BALANCE BOARD Complete Kit £8:50 ^ PostFree VAT Extra — 

POWER AMP. BOARD AND HEATSINK Complete Kit 7.50 Post Free VAT Extra 

STEREO PAIR - per Board 

POWER SUPPLY BOARD a Р Complete. £5-00 Post Free VAT Extra 

MAIN SMOOTHING CAPACITORS (TWO REQD) — . Per Pair {1-50 Post Free VAT Extra 

MAINS TRANSFORMER Ў" Complete Kit £6.25 Post Free VAT Extra 

CHASSIS—PUNCHED and DRILLED WITH SCREENS — Complete Kit {3:25 Post Free VAT Extra 

QUAD SELECTOR SWITCH es £1-:30 Post Free VAT Extra 

WOODEN CASE l T £1.75 Post Free VAT Extrà 

HARDWARE PACK - £2-00 Post Free VAT Extra 

CONTROL SECTION FACIA £3.50 Post Free VAT Extra 

THE COMPLETE P.E. RONDO SYSTEM IS AVAILABLE AS PUBLISHED. PLEASE PHONE OR WRITE FOR FULL DETAILS 


OPTO-DEVICES 
Panel mounting LED's. 7 Seg LED's 
0-325" RH Dec Point. 
RED 19 290 10:20 230 | Common Anoda 1-4 £2-00; 8-24 1-80, 


You cen order these-goods by 
Telephone on Access. Simply 
quote your Access Number. 


V.A.T. Please add V.A.T. at 10% to all prices for U.K. orders. 


INTEGREX LIMITED, Р.О. Box 45, Derby, DET 1TW 
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GREEN 1-9 -59p 10-24 49р Common Cathode 1-4 2-00; 5-24 £1-80. 
7447 Dec Driver £1:30 (C.A.) 


ee 


Phone Repton (028389) 3580 | 
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: 1. 0 
NEW PRODUCT onmens | А mas m | TRANSFORMER ERS | 


240 Volt Maine to 115 Volts, amart ateel cased | deal for timing SAFETY ISOLATING 


Шр Coated in lough resin fitied with power Bathroom / Toilet ы 
lead, fuse ani ан American type socket Up a Prim, 120/240V. Sec. 1: PE Centre Tap with acreen 
to BOOVA, above 500V А cable entry. EU RARE A REF. E S RICE y < 
VA (Watts) PRICE POST Y (WATTS) — Ne. cated Open Р.&Р. 
£558 зар | Lighting etc Е £. 
da Щр Gives ир to 30 [8 19 = ue EL 
2000 fA «75 | mins. delay before 200 151 r та 052 
20УА version uncoated, по t switching off. 25 d Я qu Do 
atp | Delay: 1-30 mins. adjustable. 3 afr 59 НЯ is 
a = Max Load: 400 VA or 1000 Watts | 1000 156 3010 2746 1.20 | 
» 
AUTO TRANSFOR MERS (Open) ADDS Р i Yu i IGNES A 
VA (Watts) Rel. No. — Price Ром | ory Case: 3lin.x3iin.x2in. CASED VERSION In plastic coated ateel casc 
ТАРБ А n. 220, 240 volts Fittings Instructions included. with Powerlead. Р/вава atete 115V or 240V output | 30 VOLTS. 
Trade Price: &5'80, Post 20р. British ar American outlet sockela up to SOVA. | PRIMARY 200/240. 
20 19 ^ m Dyer oov ^. Cable МИН SECONDARY 12, 15, 20, 24, 
75 030 MINIATURE & EQUIPMENT V ШИ Pie Par. 
г 240V with Screw lel. "се 
T Tapped at 113, 20, э, CONE В а MAES, ТҮРЕ PRICE PaP. | gy Мо Об с 
ecd ^ Sec,2 бес. 1 бес, А 
300 Fi in $2| POWER UNIT Type P6200 | 221 5, № - AB E n H "coup We 
500 67 03 E ї ^ 
1000 84 1330 oe Supplying 6 or 9 Vol) OC at om се wa © ut и НЯ 1 20 Rd ut 
2000 95 25:30 100 4 [t °з 30 se 2 14 0| 5 51 580 — 052 
3000 3 33-00 120 modena cane forming a 2 ріп 03-9 089 500 207 228 02 | 5 117 $93 0% 
AE т z= 2 meiro оры} lead with 4way Е. 00:59. EST В 39 o» + t ee BR 
mul lug giving an = 
POWER UNIT Type P1076 | moines, ole 27 ploges O45 бз 20 20 236 139 010 | 50 vor TS 
Output switched 3, 4$, 6. 745, Price £2 25. Post 10p. 20 — 3 -— 26 $23 010 
9 and 12 Volta at 500 mA ? om 150 10 237 130 010 | PRIMARY 20012140V. 
Operates, trom 240 У 0-15-20 0-15-20 so 205 297 018 | SECONDARY 24, 30, 48, шу. 
je tor Radioi 20 020 30 300 4 116 022 | AMPS Rel. — Price РАР. 
ae Record р! - 3500 No Screen 1115, $00 040 No. È Г 
Size T4x80X 140 cm 20-12-0- 190 - 155 030 | 05 196 210 ojs | 
Price ЄЗ 95. Post 250 12-20 (0.С) 1 126 297 038 
VE eme eared Не ш шт 
BRIDGE RECTIFIERS MAINS KEYNECTOR 0-15-27 0-15-27 1000 100 204 324 038 | 4 123 935 067 
4 
The safe, quick, connector 12 and 24 Монтэ! PRIMARY 200-240 Vette, n du AE deb 
for electrical appliances, „^7 8 121 350 100 
M 12У uv p on 4 
5 13 Amp rating, fused ^ 0 015 E 134 0:22 i] E НЕ fen 
will connect а 05 025 111 134 022 
ONE AMP Price Price | number of appli- f 1 os 253 ЕЗ 02 | 60 VOLTS 
4v. [2 ichi А | Jl os 9 PRIMARY 200/240V. 
925 | ances quickly A 2 18 aa Lot SECONDARY 19, 25, 23, 40, 
045 | and safely to n H m ИН E 
950 | the mains, ideal for testing, de- | 10 5 2 ат 0:52 АМРЕ Ret, Pres PAP. 
monatrating, window displays, ctc., | «22 $ JE Fi 25 | os 307 210 030 
oss | Warning Light, interlocked to pre- | № H 115 1023 obo | } ER PE p 
Вн ES HS vent connecting when live. 30 16 187 13-75 oar |2 106 in o8 
Trade Price: £2-95. Post 25р. Rl E 22 uu 10% 108 та 052 
60 30 226 2252 140 | 6 107 1300 057 
A. s. P. LTD. BYRE HOUSE, No. 2 UNIT, PLEASE ADD 10% FOR VA]. || 4j М treo on 


SIMMONDS ROAD, WINCHEAP, CANTERBURY, KENT TEL CANTERBURY (0227) 52436 
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You could of course spend а lot more for a recorder 
which does no more — or there again "save" by 
plotting by hand! 


lf all you need is a high. speed, sensitive, high 
impedance, 5 range, servo operated laboratory 
chart recorder suitable for horizontal or vertical 
use with a nine speed digitally 

controlled chart drive 


and electric pen lift. 
BUY the CR550 at ... 
SPECIFICATION Ranges : 30mV or 109A., 
100mV., 1V., 10V. 
В 100V., F.S.0. STAND No. 630 


Accuracy : at F.S.D. + 0.5% А Я 
Writing Spoed Ио сда cree: ger | Е.А. Exhibition 


Chart Width : 270 mm 10 mm/s Olympia 
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an international exposition showing complete | 
Radio & Data Communications systems 
under the following categories | 
IDATA COMMUNICATIONS: 
Systems for the transmission of data (and speech) by digital methods: data modems, data loggers, terminals, | 
networks; telemetry: facsimile and broadband data systems; error correction. 


ux < 


MOBILE RADIO COMMUNICATIONS: (Civil) 


Systems for communications with and between aircraft. ships and land vehicles; radio determination and radio 
navigation systems; personal radio and paging systems: orbiting satellites for maritime and aeronautical 


mobile systems. 


FIXED RADIO COMMUNICATIONS: 


DEFENCE COMMUNICATIONS: 


adio-relay links; over-the-horizon (and tropospheric scatter) communications satellites and earth stations. 


Systems for tactical and strategic situations, taking into account the special requirements of military (land, sea 
and air) communications including transportability, flexibility. robustness, reliability and compatibility. 


WORLD'S LARGEST COMMUNICATIONS EXPOSITION 


Point-to-point services for speech and data transmission using long-distance radio links; VHF, UHF and microwave 


dimensions which together justify our claim that the event is the world's largest. 


Dimension 1 THE EXHIBITION 

The Exhibition has already attracted well over 100 Inter- 
national Exhibitors, both manufacturers and users. They include 
the following world famous company names and authorities. 
Bell Telephone (Belgium). BAC, Cable & Wireless, Decca, 
Exchange Telegraph. The Home Office, Honeywell. IAL. 
ITALTEL (Italy), ITT. Marconi, Ministry of Defence, Post 
Office Telecomms.. Racal, Redifon, RF Communications 
(USA). Siemens, Storno. Thomson CSF (France). 

Together they cover the fields of DATA—MOBILE RADIO— 
FIXED RADIO & DEFENCE COMMUNICATIONS. 


Dimension 2 THE CONFERENCE 

So many papers were submitted for the Conference that it 
was necessary to introduce an additional session on each of 
the four days. There will now be 56 papers presented in the 
course of the Conference. 

The main user stream will be linked to the daily themes of the 
total COMMUNICATIONS 74 event.. and the technical and 
designer sessions in parallel will ensure that delegates will 
find something of interest to them during the whole run of 
the Conference. 

Another innovation, the introduction of afternoon sessions on 
two days for the shorter presentation of papers on a wide range 
of topics. Interest will be maintained on two evenings with 
films on communications subjects. 


Dimension 3 THE INWARD MISSIONS 

Six Inward Missions sponsored by the Electronic 
Engineering Association are being brought into this country 
to coincide with COMMUNICATIONS 74. Four are made up 
of üsers of Radio & Data Communications systems, covering 
the four major aspects of communications in the exhibition, 
an official delegation from NATO/SHAPE and a mission of 
International Journalists. 

Official guests. they are invited into this country through the 
British Overseas Trade Board and the Ministry of Defence in 
association with leading manufacturing companies. The Home 
Office. Post Office Telecommunications and The Communica- 
tions 74 Committee are also host authorities, and a two-day 
visit to COMMUNICATIONS 74 is part of the Missions 
programme. 


Dimension 4 THE DELEGATES 

The most important dimension of all, we need to receive many 
thousands of you THE DELEGATES. if we are to call 
COMMUNICATIONS 74 a success. However, we already know 


that we may expect a very heavy traffic of senior Radio & Data _ 


а 


Communications systems users throughout the four days. 

You will have noted under the headings of Exhibition and 
Conference that there will be a lot to see and hear and that 
means hard work. However, we have also designed a social 
programme, it is below and we hope it will help to make you 
feel that you are seen to be very important in our scheme of 


things and that 


you will 


COMMUNICATIONS 74. 


Dimension 5 THE VIP PARTICIPATION AND THE 
SOCIAL EVENTS 

In COMMUNICATIONS 74 we have a full commitment on the 
part of government ministries and agencies, and an inter- 


| 
COMMUNICATIONS 74 the second Radio & Data Communications Exposition has five completely interrelated 
be made very welcome at 


Data Communications. 

They have come together and have supplied leading authorities 
in their various fields to speak in our planned schedule of four 
official luncheons and a banquet. In addition we finish off ona 
friendly note with a Farewell Supper-Dance. 

From all of this you will realize that a complete programme is 
waiting for you the user. manufacturer or designer of Com- 


-munications 


national line up of the best known manufacturers in Radio & | 


systems throughout the four days of 


COMMUNICATIONS 74. 


Free Exhibition and Conference Programmes are now ready, 

so please fill in and return coupon below. If you have already | 
done so. you may expect your Exhibition tickets and Conference 
Programmes Їп the next week or so. 


COMMUNICATIONS 74 
An International Radio & Data Communications Exposition 
Metropole Convention Centre, Brighton, England. 
4-5-6-7 June, 1974 
Gentlemen: Please send 1 
Free Exhibition Tickets O Conference Programmes:L] [ 


NAMES 
TITLES 
COMPANY 
ADDRESS 


Telephone: 01-405 6233 Cables: Busquip London WC2 
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NEW STANDARD CASES from OLSON | 


NEW SERVICE FROM STOCK — DESPATCHED BY RETURN OF POST | 


Cases made from 
20swg. zinc coated 
m/s. Front & rear 
panels 16swg. alum- 
inium. Cases finished 
in Olive green ham- 
mertone with front 
panels in light straw 


| 
shade 384. All cases 
| 
| 


fitted with ventilated 
rear panels and a 
very attractive 
chrome plated re- 
tractable leg can be 
fitted as an optional 
extra. 


ETS 
БЕЙ ИТ SOIRS] aa [5s | 


> 


Our Trade Counter is open for personal callers from 9 a.m. to 5.30 p.m. Monday-Friday POSTAGE'EXTRA + 10% V.A.T. 


OLSON ELECTRONICS LTD., FACTORY NO. 8, 5-7 LONG ST., LONDON E2 8HJ. TEL: 01-739 2343 


=m 9 
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— New one forall’ | 
Transistor/ FET 
Tester for only £86" 


RCA introduces the WT-524A, а new "опе for all" tester for 
solid-state devices. With it, you can measure AC beta—up to à 
5.000—of any bipolar transistor, and Gm-—up to 100.000 ymhos | 


—of any field-effect transistor (FET). And уси’! do it with an 
accuracy of +3%! It also checks diodes, SCRs and triacs—and 
can do the job in-circuit or out. ] 
The large, easy-to-read 63" mirrored scale meter of the new | 

1 


i — € — MM € MÀ 


d AEN. ne 
m oso fos o cant л 
WT-524A features special scales for lc. lego. loss. Iceo. and lp 
currents, Each tester also includes two universal socket adapters 
and three colour-coded test leads. 

Try the new WT-524A for yourself. You'll appreciate its quality. 
accuracy and ruggedness. To buy: order from any Authorised 
RCA Distributor or from: 


*Excluding V.A.T. 


RGA | 


Electronic 
Components 


— 


ACA Limhed 

Sunbury-on-Thames 

Middlesex 

Phone: Sunbury-on-Thames 85511 
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SUMMARY OF CONFERENCE SESSIONS = 


Organised by ELECTRONICS WEEKLY and WIRELESS WORLD 


Tuesday June 4— Wednesday June 5— 
Data Communications Day Mobile Communications Day 
Session 1: Data Communications Session 4: Mobile Communications 
9.30-12.30: Winter Garden 9.30-12.30: Winter Garden 
11.20: Highlight Paper 11.20: Highlight Paper 
Session 2: Equipment Design 1 Session 5: Equipment Design 2 
9.30—12.30: Clarence Room 9.30-12.30: Clarence Room 
Session 3: Mobile Communications Session 6: Maritime Communications 
9.30-12.30: Hall 5 9.30-12.30: Hall 5 
Evening Fi[m Session: Session’ 7: Short Communications Papers 
From 18.30: Clarence Room 14.30-16.30: Hall 5 
CEST Een S Evening Film Session: 
Thursday June 6- - From 18.30: Clarence Room 
Fixed Communications Day м Ar EIU a ЕВА 
Session 8: Fixed Communications Friday June 7— 
9.30-12.30: Winter Garden Defence Communications Day 
11.20: Highlight Paper Session 12: Defence Communications 
Session 9: Equipment Design 3 9.30-12.30: Winter Garden 
9.30-12.30: Clarence Room 11.20: Highlight Paper 
Session 10: Defence Communications Session 13: Equipment Design 4 
9.30-12.30: Hall 5 9.30-12.30: Clarence Room 
Session 11: Short Communications Papers Session 14: Testing/Mobile Facsimile 
14.30-16.30: Hall 5 9.30-12.30: Hall 5 


Further information on the conferénce can be obtained by completing the relevant parts of the 
form below and returning it to: 


IPC BUSINESS PRESS LIMITED, 
Room 15, Dorset House, Stamford Street, London SE1 SLU 
|f you wish to order tickets immediately please complete the appropriate sections of 
the form below. 
The fees are as follows 1 day: £15 2days: £25 
3days: £35 4days: £40 
All prices are exclusive of 10% VAT. 


*CONFERENCE PROGRAMME/*TICKET APPLICATION FORM 


*Delete asinecessary 
Please send me the complete conference programme O 

OR Please send me ticket(s) for the following day(s): 

Tuesday, June 4 O Wednesday, June 50 Thursday, June 6 O Friday, June 7 O 

Í enclose remittance 

Jday@£16-500 2days@£27500 3days@£38500 4days@ £44.000 
Cheques should be made payable to IPC Business Press Ltd and sent to IPC Electrical- 
Electronic Press Ltd, General Sales Dept. Room 11, Dorset House, Stamford Street, 
London SE1 9LU. 

Name ........... Т ater А В. ba 16 TRE 

Company ....... esi me 

Address ...... О с ол, cx TAA save о 


STEPPING STONES TO 
SUCCESS 


0 860 
КОШЫ 
S 


PANEL METERS 
PAR EXCELLENCE 
FOR EVERY WALK OF LIFE 


<> CHINAGLIA. (оиа. a eres on SWS GDZ 
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{d A DOUBLE-SIDED 
WALL CHART 


‘How to build and use the PE. Sound Bender’ 


Centred around a simple constructed ‘audio modulator’ unit, 

the Р.Е. Sound Bender is not just a single sound effects unit, 

but your key to a host of exciting with-it sounds. 

Just feed a music or speech signal to one input and a control signal 
to the other, and you can have a tremolo, a frequency doubler, 

a ring modulator, or a voice-operated fader. 


PRACTICAL 


ELECTRONICS 


*MAY ISSUE ON SALE MID APRIL 25р “Subject to the current national industrial situation at the time of going to press 
00660000000000060c00000000000000600000000000000000€2560 


020000000000000000000000000000000000 
000000000000000000222200000000000000 
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Join the Digital Revolution 


Digital Computer Teach yourself the 


Logic and latest techniques of 


Electronics а - 
A Self-instructional Course mom Кт] digital elect ronics 


Basi 
Book 1 Borne 


logic Computers and calculators are only the beginning of the 
- digital revolution in electronics. Telephones, wristwatches, 

Book 9 Logical TV, automobile instrumentation — these will be just some of 

Circuit the application areas in the next few years. 

elements 
Book 3 Designing circuits Are youiprepared to cope with these developments? 

to carry out 

logical functions 

Flipflops This course of four volumes — each 112" x 84” — guides 
Book and you step-by-step with hundreds of diagrams and questions 

registers through number systems, Boolean algebra, truth tables, de 


Morgan's theorem. flipflops, registers, counters and adders. 
All from first principles. The only initial ability assumed is 
simple arithmetic. 


Atthe end of the course you will have broadened your horizons, 
career prospects and your fundamental understanding of the 
changing world around you. 


£2.95 Acomplete programmed learning course in 4 volumes 


Designer This course is written to meet your 
Manager needs in coming to grips with the 
Enthusiast theory and practice of digital logic and 
Scientist electronics, The programmed instruction 
Engineer system ensures a high level of retention 
Student of everything you learn. 


4 
т To: Cambridge Learning Enterprises, 49 Main Street, 
1 Hartford, Huntingdon. 


П 
i 
| 

Please send те..... set(s) of Digital Computer Р 

Logic and Electronics at £2.95 for which | enclose П 

cheque/PO/money order value,.............. i 

¥ 
| 
1 
1 
П 
р 
р 
і 


£2.95 


i 
1 
П 
i 
П 
! 
including VAT, packing & | 
surface post anywhere in the world. H Add 
Payment may be made in foreign currencies. + ress 
1 
1 
[ 
П 
П 
1 
1 
1 


————M DM 


Name 


Quantity discounts are available on request. 


Guarantee 

И you are not entirely satisfied with Digital Computer 

Logic and Electronics you may return it to us and your 

money will be refunded in full, no questions asked, [c cec cce coo| eoo Sn HSE SE LO 
WW—071 FOR FURTHER DETAILS 


a42 Wireless World, April 1974 


—— =— 


SCOPE DES 


The precision scope for 
the demanding engineer 


* DC-25MHz, 
full screen 
* Measuring | 
ассигасу 3% 
* Signal delay оп 
both channels 
* Triglevel and 
polarity from 
one simple control 
* Wide timebase range, 
200 ns/cm to 200 ms/cm 
* Sensitivity 
10mV/cm to 50 V/cm | 
* High brightness 
PDA tube ! 
* Lightweight 
portability 


396 accuracy — which 
just about summates 
this new 25MHz 
dual-trace instrument 
- from Scopex. 
A professional scope 
by any standards 

— yet at £185 in a 
price bracket far 
below its design 
specification. 


Write now, or telephone: 
Scopex Instruments Limited, 
Pixmore Industrial Estate. 
Pixmore Avenue, 
Letchworth, Herts. 
Tel: Letchworth 72771 

(STD 04626) 
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z | ELESTA - 
CAVERN ELECTRONICS | S MINIATURE PLUG-IN RELAYS 


| FOR INDUSTRIAL APPLICATION 
1974 COMPONENTS CATALOGUE L T High performance 3-pole & 4-pole C/O 
30p plus 11p Post and Packing ae 


| relays. 
30p refunded on your first order of £3 or over SEV tested, CSA, VDE & DEMKO 
HUNDREDS ОР COMPONENTS ILLUSTRATIONS 


Approved. 
Details of our Credit Scheme included. Coil Voltage: 3V to 240V AC & DC. 
Send Cheque or P.O. for 41p to:— 


| 4 Ф Contact Rating: 4А 250V AC resistive. 
CAVERN ELECTRONICS Т^ 
94 Stratford Road, Wolverton Fay BRITEC LIMITED 


MILTON KEYNES МК12 5LU 17 Devonshire Road, London SE23 ЗЕМ 
Retail Counter open Monday to Saturday Tel: 01-699 8844 Telex: 896161 


(Closed all day Wednesday) - 
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Type A modular system with widest 
e or range of film backs, lenses, viewing 
= systems and adaptors to meet virtually 
Oscilloscope "= 
p Plus inexpensive Type P (prices from £50) 
utilising coaterlets Polaroid ® film and 
Cameras Type C with economical 25mm film for 
continuous feed, 


More complete details available on request from: (Heg. Trade Mark. 


Telford PRODUCTS LTD. 


WADSWORTH ROAD PERIVALE GREENFORO MIDDX. ENGLAND Tolephone:01:998 1011 Telox:935524 
AELTZYTE p MEOE coun OF Вент ноу AES tmn. 


DATA 
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this is Otari 


From Japan's biggest manufacturer of Tape Duplication 
equipment, the DP4050 reel to cassette copier. 

Highest attainable in cassette performance. 

Foolproof operation for non-skilled personnel. 

Eight times copy speed. 

Complete relay-solenoid operation. 

Automatic cycle through Record-Rewind-Stop. 

Absolute consistency in manufacture through large volume 
Production. 

Cassette to cassette version also available. 


Otari MX7000 3-SPEED — 32/72/15 ips or 74/15/30 ips. Electronic 

Master Recorder. speed change. Cast aluminium deck — 1" thick. Sel-sync. 

From £879 Cannon inputs, optional balanced or unbalanced. Balanced 

excl. VAT line outputs. Built-in tone oscillator — 700 Hz or 10 
kHz. Vu meter reads input, output or bias current. Equali- 
sation and bias controls on front panel. Headphone out- 
put. F.E.T.S. all inputs. 2 or 4 channel. 


Scotch 207 
Sole U.K. Distributors: UK's LOWEST PRICE 


NOTE NEW ADDRESS- 


Industrial Tape Applications 
@ SPrattStreet, London МИЛ ОАЕ Tel: 01-485 6162 Telex: 21879 
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Пеш MULTI-PEN кш» 
RECORDERS 


| oce CLEAN 


BY USINGA 


DIACROM 


with even 

greater 

performance, Manufactured in France 
British Patents applied for 

100 UV f.s. ^ 

0.3 sec.fs. No other cleaner has all these-advantages:— 


1. Only 100% pure, natural dismond grains are utilised. 


2. Blades are troated with hard chrome to reinforce the setting of the diamond grains, to 
obviate loosening or breakaway during use. This process also prevents clogging of the 
diamonded surface by residues resulting from use. 


MULTICORDER 


* Multi-channel, 2 ~ 6 with full range 
zero sel 


3. Alt diamonded blades are rectified to ensure an absolutely smooth surface by eliminating 
diamond graina which may riae above the aurface. This eliminates all excessive 
scratching during use. 

4. All diamond grains are rigidly calibrated го ensure а perfectly uniform grain size of either 
200, 300 or 400, 

B. The chromo gives a very weak co-efficient of friction and the rigidity of the nylon handle is 
calculated to permit proper utilisation and yst pliant enough to avoid undue pressures on 
highly delicate relays. 

© Grain size 200, thickness 56/100 mm.. both faces diemonded. For quick cleaning of industrial 
talays and awitching equipment, etc, 


*Multi-pen - felt tipped. 6 colours. 


* 16 switched chart speeds. 2.5 mm/hr 
191200 mm/min 


* Choice of Z fold or roll chart. 


*Flve plug-in preamplifiers © Grain alze 300, thickness BB/1COmm., both faces diamonded. For smaller equipments, like. 
switched ranges 100 uv — 500 V f.s. telephone relays, computer relays, etc. 
sensitivity. Also 100 mV for ОЕМ © Grain size 400, thickness 25/100 mm.. one face diamonded. For sensitive relays and tiny 


contacts. Two close contacts facing mach other can be individually cleaned, because only one 
face of the spatula is abrasive. 


OEM version ENVIRONMENTAL EQUIPMENTS 


LTD. | Sole Distributors for the United Kingdom 
Eastheath Avenue, Wokingham. Berkshire SPECIAL PRODUCTS (DISTRIBUTORS) LTD 
8611 2PP. Tel: Wokingham 784922 81 Piccadilly, London W1V OHL. Phone: 01-629 9556 
As supplied to the M.O.D., U.K А.Е А.. C.E.G.B. British Rail and other Public Authorities; 
—— СА] also major industrial and electronic users throughout the United Kingdom. 
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LITTLE 
WONDER 


i^ 
- 


THE MINITEST - 
IS PREFERRED 


The SEI MINITEST has made a remarkable impact in the 
pocket-sized multi-range meter market. by making itself 
a firm favourite with discerning people in the industry. 
Let's look into the reasons why. 

First, the appearance. DIminutive, neat, wipe-clean 
plastic cover with pressed steel case. 

Controls are simple and easy to use. 

Second, the range. The Minitest 

measures a.c. and d.c. voltages d.c. 

current and resistance over 20 ranges 

to a sensitivity of 20.000 and 2.000 е 
ohms per volt d.c. and а.с. respectively. 
Third, high voltage probes. These 
extend the range to 25 or 30kV d.c. 


Little wonder the Minitest is preferred! 


SALFORD ELECTRICAL 
INSTRUMENTS LTD 

Peel Works, Barton Lane, Eccles, 
Manchester M30 OHL. 

Telephone. 061-789 5081. Telex: 667711. 
А member company of GEC Electrical 
Components Ltd. 


ET 


GEC (© 08d 
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Phoenix 
Electronics 
(Portsmouth) Ltd. 


139-141 Havant Road. 
Drayton, Portsmouth, Hants PO6 2AA 


Full member of AFDEC—the industry's association of 
franchised electronic component distributors. 


Our prices include VAT at the current rate—and carriage 
on all goods is free. 


Send for our catalogue and price list—we'llimail that to 
you free, too. 


THIS MONTH'S BARGAIN OFFER— 


Small-signal silicon transistor kit. 

5 each—BC108, ВС178. BC205, BC208, 

& ВҒҮ51. 8SYS5A, МЕ1120, ME8003 and 
2N2926—catalogue value £6-20. 


BARGAIN PACK PEP1—£4-60. 


Please send your catalogue—free! 


Name . 
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NOW! 


For Components and Service 
Tel: Sittingbourne 70533 Telex:965313 


I CONNECTORS ШВАСК & PANEL @POTENTIOMETERS 
MCIRCULAR EFANS BDIALS 
ERF. @R.F. CABLE ШСНОКЕЗ 
ШЕОСЕ BRELAYS WBLOWERS 
AMPHENOL . ETRI - DELAVAN - TUCHEL - U.M.D. 
Invader components Ltd 


— 
TRINITY TRADING ESTATE - SITTINGBOURNE . KENT X 
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HS 77 

The high-speed Revox (15/73 ips) is firmly established as 
standard equipment in the majority of London theatres, local 
radio stations, National broadcasting companies and recording 
studios. Available in a wide range of configurations 

including the full, half or quarter track models. 

Immediate delivery. 

Options: 

Sel sync £20 Varispeed'£ 15 


Scotch 207 UK's 
LOWEST PRICES 


VHS 77 Sole Supplier 

WIDE BANDWIDTH. 40 Hz-40 KHz of particular interest to 
research establishments. TAPE DUPLICATION. The equalisation 
characteristics 17.5 and 35 Sec aresuch that a 1:1, 2:1 

or 4:1 speed ratio will produce a copy tape of the same recording 
characteristic as the master. HIGH TAPE VELOCITY of 30 ips 
(76 ems) is invaluable for the analysis of data and transient 
information. Also 15 ips. TAPE ECHO 50 milli seconds or 100 
milli seconds. Immediate delivery. Finance available. 


NOTE NEW ADDRESS- 


Industrial Tape Applications 
5 Pratt Street, London NW1 ОАЕ Tel: О 


NA 


QUARTZ 
CRYSTALS 
- FAST! 


L Gatwick HOUSE, HORLEY, SURREY, ENGLAND 
Tet: Horley (02934) 5353 - 
Telex: 87116 {Авгосоп Horley) - Cables: Aerocon Telex Horley 
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|sHEET METALFOLDING MACHINES 


Forms channels and angles 
down to 45 degrees which 
can be flattened to give safe 
edge. Depth of fold accord-. 
ing to height of bench. 


One year's guarantee. 
Monay back if not satisfied. 
BENCH MODEL 
36-Х 18 gauge capacity . . . £40.00 carr. free 
24° X 16 gauge capacity... £38.00 carr, free 
Also the well-known vice model of 
36° X 38 gauge capacity ... £21.00 carr. troe 
24” X 18 gauge capacity . . . £15.00 carr. 
187 X 36 gauge capacity .. . £15.00 cars. 
Add 10% VAT 10 total price of machine 


Send for details: 


A. B. PARKER 


UPPER GEORGE STREET, 
HECKMONDWIKE. YORKS. 


Telephone 40 3997 
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FOLDING MACHINE WORKS, | 


THE тзт VER 
All components are beau ully ,sncepsulated 
in unbreakable transparent plastic blocke. 
Perfect connections are made WITHOUT 
SULOERING, SCREWING GR WIRING. 


INCREOIBLE VALUE. 30119, dismantle and 
rebuild projects eny number of times and 
invent your oun experiments too. 


COMPLETELY SAFE,instructive and FUN - all 


kita operate from 9v. battery only. 
VALUABLE MANUALS included uith every kit. 


Kit 2A-30 projects £10.45 
Radios, amplifiers,alarms, 
microphones, m 

Kit 34-100 projectst20.45 
Aa 2A plus elsctronic 
birds,cats,sirens,organs, 
matronoma,guns,light and 
sound, burglar alarms, etc. 
ЗА0Х-105 projects £25.25 
As ЗА plus solar coll 
experiments and complete 
sophisticated control 

pa en 
4AOX-150 projects £33.95 
Аз ЗАОХ plus Relay and 
Meter experiments: ion 
concentration-,volume- 
output-,field intonait 
volt-,resistance meters, 
ammeter ,illuminometer, etc | 


PRICES FULLY INCLUSIVE. 
Cheque/P.0.(or бр. for literature) to: 


Sausfaction guaranteed. 
ELECTRONI-KIT LTO, 408 St. John’s Street, 


London ЕСТ. [01-278 4579) "^ ' 
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СТ 5000 series calculator chip 
CT5005 


* 28 pin DIL MOS-LSI chip 
ж Four function (+, =, X. + 
* 12-digit drive 

* Right hand entry 


* Selectable (0,1,2,3,4,5) and 
fixed decimal point 


* TTL compatible 


S a m ple best Ltd for the amateur electronics engineer 


CT 7000 series clock chip 
СТ 7001 


* 28 pin DIL MOS-LSI chip 

* 28/30/31 day calendar 

* 12/24 hour clock and 24 hour alarm 
* Snooze alarm 

* 6 digit display (hr. min, sec) 

* Clock radio features 

* 50/60 Hz operation 

* On chip 60Hz back-up 

* Seven segment or BCD outputs 
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* 12mm character 
* low voltage 4-6v 


* 9mm character 
* low voltage 4-8v 
* 100,000 hrs life 
* TTL compatible 
£1.25 ea. £1.25 ea. 


RESISTORS — Carbon film 
4 watt 5% tolerance 2 ohm — 
1 megohm. Pack of assorted 


£5.65 ea. 
65 ea £16-50 ea. values 
Pack of 500—£5-00 


4 
i 
* 100,000 hrs life 


127 CLAYTON ROAD, | 
CHESSINGTON, 
SURREY 


Tel: 949 2430 


0:0 


SP-152 SP-352 
BECKMAN PLANAR GAS DISCHARGE DISPLAYS 


| CASH WITH ORDER CHEQUES MADE PAYABLE TO SAMPLE- 
BEST LTD AND SHOULD INCLUDE 5p PER UNIT FOR POST 
AND PACKING (MIN 25p) AND 10% FOR VAT. 
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ELECTRONIC e 


IGNITION KIT APO 


COMPRISES 


Everything:— 


Ready-drilled Case and Metalwork, Cables, Coil Connectors, Silicon 
Grease, Printed Circuit Board, 5-year guaranteed components and а 
full 8-page instruction leaftet. 


WHEN COMPLETE THE UNIT CAN BE FITTED TO 
YOUR CAR !N ONLY 15 MINUTES USING THE 
STANDARD COIL AND CONTACT BREAKER POINTS: 
TO GIVE YOU: 
Instant all-weather staring, Up to 20% fuel seving. Longer battery 
lifd, Higher top speed, Faster acceleratton, Spark plugs iast about five 
times longer. Misfire due to contact breaker, bounce electronically 
eliminated, Purer exhaust emission resulting in less air pollution, 
Contact breaker burn eliminated. 
Suitable for all petrol engines up to 8 cylinders 
KIT—PRICE ONLY £11.62 (12у car only) 


Single сой/С.В. Motor Cycle £17.60 ог negative earth units аге 
Twin coi/C.B. Motor Cycle £23.24 required when ordering. Also 
Triple со/С.В. Motor Cycle £27.50 State 6 or 12 volts. 

Motor Cycle units are not 

available In kit form 


SEND FOR YOUR UNIT DR FULL 
BROCHURE NOW 


Ready-built Unit £14.85 } Please state whether Positive 


FROM 

ICE ELECTRONIC SYSTEMS DEPT W.W. 
114 PARK FARM ROAD 

BIRMINGHAM B43 70H 
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Continuous 7 segment, attractive orange, viewing up to 40 feet. 


SP-152 1} digit (.55") clock module 
SP-352 2 digits (-55") 
Other modules available, including: 


£4.00+ VAT=£440 
24-00 + УАТ = Е4-40 


$Р-151 31 digit (-50"). + am/pm. clock module £7.20-- VAT— £7.92 


SP-332 2 digits 33”) 
CT5001 4 FUNCTION CALCULATOR IC 


£400 +МАТ = Е4-40 | 
£6.00 + VAT=£6-60 


SLA7 -33" RED LED DIGITAL DISPLAYS 
Pack of 4:4x£1-70 

Pack of 6: 6X£ 1-70 

MM5316N ALARM CLOCK IC 

RCA TA8055T LIQUID CRYSTAL 
DISPLAY 

MM5316N + TABOSST 

Supplied with Soldercon pins to make 

clock chip socket " 
PCB for P.E. Digital Clock with RCA L-C {1.50 +УАТ= £1.65 
NEW MOSTEK ALARM CLOCK IC 26.00 + VAT = £6.60 4 
MK50250N So new that it will only be available sometime in Мау. 24hr 
format—Alarm—Snooze—Multiplexed 4 to 6 digit gas discharge 
or LED display— Display can ba shared with calculator—Low cost. 
N.B. CONSTRUCTORS OF P.E. DIGITAL CLOCK 

With minor modifications an RCA Liquid Crystal may be substituted 
for the Slemens Liquid Crystal, and RCA L-Cs bought from us will 
include clear instructions on how this may be done. 

Data supplied with all devices 

Also available separately at 10р per device. 

No p&p charge for UK orders. Overseas p&p 50р. 


SINTEL, 53 ASTON STREET, OXFORD 


£6:80+VAT=£7-48 
£10-20+ VAT =£11-22 
£15.00-- VAT=£16-50 


£11604 VAT=£1276 | 
£21.00+ VAT=£23-10 | 
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AVELEY 
ELECTRIC 
AT THE |.Е.А. 1974 


For the 10th and best I.E.A. Aveley are 
presenting up-to-date cost-effective 


solutions to measurement tasks such as: 


MICROWAVE MEASUREMENTS 
NETWORK ANALYSIS 
SPECTRUM ANALYSIS 

SIGNAL GENERATION 
RECEIVERS 

RADIO TELEPHONE TESTING 
TELEVISION MEASUREMENTS 


ON THE STAND WE'LL HAVE 
SENIOR ENGINEERING PERSONNEL 
FROM OUR PRINCIPALS 


ROHDE AND SCHWARZ 
SCHOMANDL KG 
STEINHEIL LEAR 

NARDA MICROWAVE 
WILTRON COMPANY 
PACIFIC MEASUREMENTS 


WE'VE DONE ALL WE CAN TO MAKE 
VISITING US WORTH WHILE. 
COME AND SEE US ON 


STAND 638 


Olympia phone: 01-931 5720 
Office phone: 01-397 8771 


‘For complimentary tickets or more info., 
contact: 


AVELEY ELECTRIC LTD., 
Roebuck Road, 
Chessington, Surrey, 


Telex: Avel London 928479 
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IM—1202 


т-18м — 


Heathkit for 


Instruments 
with built-in quality 
and savings 


Send for the latest Heathkit Catalogue and see what Heath offer in 
Oscilloscopes, Counters, Chart Recorders, Digital Multimeters and 
Portable Testers. 

All are available as kits or factory assembled and calibrated. See the 
world's largest selection of Test. Marine, Radio Amateur. Hi-Fi. Auto- 
motive. Home and Office electronic kits. 

Choose cash or Monthly Budget Plan payment. 


a | 


ET Free Catalogue 
E = Please send me the FREE Heathkit Cata- 


\ logue & details of Monthly budget plans. 


HEATH (GLOS.) LTD. DEPT. WW/4/74 
Bristol Road, 


е Gloucester GL2-6EE 


Showrooms in GLOUCESTER (above) & LONDON: 233 Tottenham Court Rd. 
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achieve а conveniently compact module. 


READ/TEXAS 20w 
amp. 


ACTIVE FILTER 
Pack Е 
1 Fibreglass PCB (accomo- 
dates all filters for one 
channel) 1:05 
2 Set of pre-sets, solid 
tantalum capacitors. 2% 
metal oxide resistors, 2% 
Polystyrene capacitors 4-20 
3 Setofsemiconductors 2:65 
2 off cach pack required for stereo 
system 


SUITABLE ALSO FOR FEEOING 
ANY OF OUR HIGH POWER 
DESIGNS 


Pack 
1 FibreglassPCB 
2 Setofresistors, capacitors 
pre-sets (not including 
О/Р coupling capacitors) 1-10 
3 Setofsemiconductors 2:40 
6 off each pack required lor stereo 
system 
4 Special heatsink assembly 
for set of three amplifiers ‘85 
5 Set of 3 O/P coupling 
capacitors 1.00 
2 off packs 4, 5 required for stereo 
system 


70 


| CON DESIGN _ 
A NOVEL STEREO FM TUNER 


(see this issue) 


We are ‘pleased to offer kits of parts Гог the above tuner, 
including P.C. boards, filter, 1.C’s, etc. 


All parts are to the designers specification ‘enabling a 
guarantee of performance to be offered. 


Be ready for part ЇЇ by sending S.A.E. for details today to 


ICON DESIGN 


33 RESTROP VIEW, PURTON, 
WILTS SN5 9DG. 
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ACTIVE FILTER CROSSOVER 


FOR YOUR TOP FLIGHT SPEAKER SYSTEM 


AS FEATURED IN WIRELESS WORLD Dec 1973 


An essential and critical component in a high quality speaker system is the crossover unit conventionally comprising 
of a series of passive networks which unfortunately, through introducing reactive impedances between the amplifier 
and the speakers, result in the loss of the advantage of high amplifier damping factor and renders the speakers prone 
to overshoots and resonances. An elegant solution to this problem, described by D. C. Read in Wireless World, 
involves the use of a series of active filters splitting the output of the pre-amplifier into three channels, of closely 
defined bandwidth, each of which is fed to the appropriate speaker by its own power amplifier. A design for a suitable 
20 Watt amplifier, based on a proven Texas circuit, was also described by Mr. Read. The printed circuit boards for 
this has been designed such that three amplifiers may be stacked and mounted together on a common heat sink to 
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POWER SUPPLY 
STEREO 


VAT Please add 10%* 
to all U.K. orders 


(*or at current rate if changed) 


FOR 20W/CHANNEL 
SYSTEM 


Pack 


1 Fibreglass PCB -50 

2 Set of rectifiers, zener U.K. ORDERS—Post free (mali order only) 
diode, „capacitors, fuses, OVERSEAS—Postage at cost -- 50р special 
fuse holders 2:60 | packing 


3 Toroidal transformer 


ENQUIRIES WELCOME 
For quality sets of speakers 


ANALOGUE AND 
HYBRID COMPUTERS 


C180 Features: 
18-1.С. Operational Amplifiers, 1% accuracy. 
Automatic Function Selection and Mater 
Switching. 3-Four Quadrant Multipliers. 
Individua! Pot-Set Facilites. built-in stabi- 
lised power supplies. D.V.M. optional extra. 
Price £850 complete with patching leads. 
We manufacture а range of inexpensive 
analogue and hybrid machines and are 
specialists In producing computers to your own specificatlons. Why 
Pay more than you can afford for a computer which does not quite 
do what you want? You will be pleasantly surprised at the cost of 
an analogue or hybrid machine built to your own requirements. 
Phone or write for details of our Analogue or Hybrid apparatus 
PHYSICAL & ELECTRONIC LABORATORIES LTD. 


MANUFACTURERS OF ANALOGUE AND HYBRIO COMPUTERS 
28 Athenaeum Road. Whetstone. London N.20. Tel. 01-445 7683 


the 51452 
Measuring 


Illustrated 
Distortion 


Unit—low cost distor- 
tion measurement down 


to .01% £35.00 
Si451 £40.00; 51453 £45.00 
Comprehensive Millivoltmeter Low distortion Oscillator 
350р Volts 20ranges sine square RIAA 


prices plus VAT 


J. E. SUGOEN & CO. LTD. Tel. Cleckheaton (09762) 2501 
CARR STREET, CLECKHEATON, YORKSHIRE 
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USED THROUGHOUT THE WORLD. SANWA'S EXPERIENCE OF 30 YEARS ENSURES 

ACCURACY RELIABILITY VERSATIUTY, UNSURPASSED TESTER PERFORMANCE 
SANWA 

6 Months Gearaciee Drallent Вера Senier 

MODEL P28 

MODEL JP50. 

MODE: 3B0YTR. 

MODEL USDOX. MODEL 4500 

MODEL A3OSTRD MODEL EMEOD. 

MODEL K30 THD MODEL 81000С8 

MODEL FBOTRO £25: SE PRICES ARE SUBJECT TO AN 


я THE! 
| MODEL PRICES ARE SUBJECT TO AN ADCITIONAL CHARGE OF 10% FOR VAT, 


U-50DX 


Cases extra, avgllabis foe most meters but nct sold cepsratety 
| Please write for illustrated leaflet of these and other specistised Sanwa meters 
SOLE IMPORTERS IN UK 


QUALITY ELECTRONICS LTD. 


47-49 HIGH STREET, KINGSTON-UPON-THAMES, SURREY. KT13LP. 
| Tei: 001-546 4585 
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Hi Fi News Linsley-Hood 75W Amplifier 


DESIGNER ы * 75 WATTS PER CHANNEL * DISTORTION LESS THAN 0.01% 
APPROVED KIT ж BANDWIDTH (зав) 3HZ-40KHZ * UNCONDITIONAL STABILITY 


FREE TEAK САЗЕ 
with full kits 
KIT PRICE only 


£56.6 0 POST FREE (U.K.) 


Full circuit description in handbook 


Pack — Price Pack Price Раск Price 
1 Fibre glass prinled circuit board for 8, Sel of potentiometers {including mains 13 Set of miscellaneous parts including DIN 
power amp. £075 Switch! £1.55 skts. mains input skt, fuse holder. 
2 Sat of resistors. capacitors, pre-sets for 9 Setof 4 push button switches, rotary interconnecting cable. control knobs 3:25 
power атр. £1.50 mode switch. £3.10 14 Set of metalwork parts including silk 
3 Set ol semiconductors for power amp. 10 Toroidal transformer complete with screen printed fascia panel and alt 
{highest voltage version). £5.50 magnetic screervhousing primary: brackets, fixing parts. etc. £6.30 
4 Pair of 2 drilled, finned heat sinks, £0.80 0-117-234 V. secondaries: 33-0-33 V 15 Handbook. £0.30 
5 Fibre glass printed circuit board for 24-0-24 V. £9.15 16 Teakcabinet. £7.35 
pre-amp. £1.10 11 Fibre glass printed circuit board for `2 each of packs 1-7 inclusive are required 
6 Set of low noise resistors. capacitors. power supply. £0.55 for complete stereo system. 
pra-sots for pre-amp. £2.70 12 Set of resistors, capacitors. sacondary За Set of semiconductors for Power Amp. 
7 Set of low noise, high gaiñ semicon- fuses. semiconductors for power (30W version}. £3.40 
ductors for pre-amp. £2.10 supply. {3550 ЗЬ Set of semiconductors for Power Amp. 
150W version). £5.30 


Toroidal T20 2 * WITH TOROIDAL TRANSFORMER ——< ааш. 
ағ ees PER CHARME COMPONENT PACKS FOR 


Developed trom the famous Practical Wireless TEXAN. W.W. AMPLIFIER DESIGNS 


30W BAILEY 
Pk. 1 F/Glass РСВ £0.65 
Рк. 2 Resistors, capacitors, pots fU 
Pk. 3 Semiconductor set £4.70 
30W BLOMLEY 
Pk. 1 F/Glass РСВ £0.70 
Pk. 2 Resistors, capacitors. pots £2.15 
Pk. 3 Semiconductor set £5.60 
20W LINSLEY-HOOD 
Pk. 1 f/Glass PCB £0.70 
Pk. 2 Resistors, capacitors, pots £2.40 
Pk. 3 Semiconductor set £3.35 
60V REGULATED POWER SUPPLY 
Pk. 1 £/Glass PCB £0.65 
Pk. 2 Resistors, capacitors. pots £1.40 
Pk. 3 Semiconductor set £3.10 
| BAILEY-BURROWS PRE-AMP NU 
| fF а 3 Pk. 1 F/Glass РСВ 1. 
РЕЕ TEAK CASE and HANDBOOK Pk. 2 Resistors, capacitors. pre-sets. transistors. £4.95 
| T B РК. ЗВ Rotary potentlometer set £1.60 
with full kits For further detalis on the abave and other designs including 


100W amplifier and Stuart Tape Recorder write for FREE 


KIT PRICE only £2 8.25 POST FREE (U-K.) vas — 


METALWORK SYSTEM FOR 


Pack Price Раск Price 
1. Sot of all low noise resistors £0.80 7 Setof ali semiconductors «505 WIRELESS WORLD AMPLIFIERS 
2 Set of all small capacitors £1.50 8 Special Toroidal Transformer £4.95 


3 Set of 4 power supply capacitors £1.40 S Fibre Glass P.C. Panel £2.50 
4 Setof miscelianeous parts 10 Complete chassis work. hardware 
including DIN sockets, fuses. and brackets £4.20 
fusa holders, control knobs etc. £1.90 11 Preformed cable/leads £0.40 
5 Sel of slide and pushbutton switches £0.90 12 Handbook £0.25 
6 Sat of potentiometers and selector 13 Teak Cabinet £25 
switch £1.45 


SEMICONDUCTORS 


BC214L 0.14 MPSAG6 040 ТІРЗЗА 100 
BCY72 013 MPSUOS 060 ТІРЗАА 1.50 
80523 0.85 MPSU55 070 TIP41A 0.74 
B0530 085 SN72721P 058 ТІРА2А 090 Designed to house Bailey, Blamley or Linsley-Hood Class 
BDY56 150 — SN72748P 058 ТІРЗО55 060 АВ amplifiers with simple or regulated power supplies and 
BF267 040 — TP29A 050 1808720 050 Bailey Burrows pre-amp. Options of standard or hum 
BF259 047 TIP30A 060 1840к20 140 reducing toroidal mains transformer. Also rotary control 
BFR39 0256 TIP2SC 071 IN944 007 version. Details in price fist. 

BFR7S 025 ТІРЗОС 028 14916 007 


250 020 ТРА 050 15920 010 f 
В 020 ЗА 10 5805 12 For FREE LIST write NOW! 


2N699 0.25 244058 
241613 0.20 234062 
2N1711 025 2N4302 
2N2926G 0.10 2N5087 
213053 0.15 235210 
233055 045 235457 
243442 120 235459 
243702 LELI 2N5830 
2N3703 0.10 40361 

243704 0.10 40362 

2N3705 0.10 ВС107 


273706 0.03 8c108 BFY52 020 ре 

pki np EE Маат m U.K. ORDERS — Post free {тай order only) i Dept. W-04 à 
D. ISEAS — di 

2N3709 000 ВС126 mes21 og М RESIDEO usc) сы POWERTRAN ELECTRONICS 
1.09 » 

203719 00а — BCZIZK меа 9 V.A.T. Please add 10% PORTWAY INDUSTRIAL ESTATE 


2N3819 023 BC182L 
2N3904 017 BC184L 
2N3908 020 BC212L 


ANDOVER, HANTS SP10 3NN 


MEAM 05 +0 all U.K. orders 


MPSA65 035 (er at current rate if changed) 
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LILightweight LISOMHz bandwidth at 5mVv/div 
Оіпт\уам atbMHz (43% accuracy ОМхеа sweep 
LJCalibrated sweep delay Gated trigger 
[ JBright 8x10cm display 


Anew Dual Trace, 5OMHz 
Portable Oscilloscope for £440 


(Exclusive of VAT ) 


Yes indeed! А 50MHz dual-trace 
instrument costing you only £440. 
And it's portable too — the light- 
weight, comfortable-to-carry. 
take-it-anywhere kind of portable. 
Developed by engineers for 
engineers this newcomer from 
Telequipment offers unprecedented 


value when compared with 

similar 50 MHz instruments. 

The outstanding specification of 
the D75 includes a wide-range 
dual timebase incorporating sweep 
intensifying. delaying, mixed 
sweep and single-shot facilities. 
ап 8x 10cm CRT operating at 
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15kV. and dual-trace operation in 
alternate and chopped modes 
with 5 mV /div all the way up to 
50MHz. 

Write or telephone now for the 
Specification and a demonstration, 
and prove for yourself that the 
D75 is the oscilloscope for you. 


Tektronix U.K. Ltd. 

Beaverton House, P.O. Box 69, 
Harpenden, Herts. 

Telephone: Harpenden 63141 
Telex: 25559 


Doppler inloudspeakers 


`~ 


This month’s cover picture shows the red, 
green and blue triple optical head of a 
colour television projection equipment 


made by Pye TVT. 
(Photographer Paul Brierley) 


IN OUR NEXT ISSUE 

| (published May 22) 

Radar for cars. Clutter-free system for avoiding 
road collisions. 

Colour-sound system. Compact equipment for 
controlling light hue and brightness by audio 
signal frequency and amplitude. 

Novel stereo f.m. tuner. Part 2: decoder; 
assembly; sétting-up; and a frequency meter. 


Electronic piano. Part 3: assembly of the 
electronics and the cabinet. 


LP.C. Electrical-Electronic Press Lid 
Managing Director. George Fowkes 
Administration Director: George H. Mansell 
Publisher: Gordon Henderson 


© LP.C. Business Press Ltd. 1974 


Brief extracts or comments are allowed provided 
acknowledgement to the journal is given. 


———— Á— M— 
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Astrologically speaking... 


... the best and most promising times of the year are 
May, June and December, however if you are careful and do not 
attempt anything too rash, the remainder of the year should not 
present you with too many problems. 

Allin all a productive future is forseen in your horoscope. 


„now discover our scope! 


The 5А\ and 1EV series of high voltage cartridge 
rectifiers are rated at 50mA and 10mA average rectified current 
respectively. 

The SAV'series is offered over the voltage range 2kV to 
6.5kV Vram and is ina 5mm х 10mm diameter package offering the 
design engineer an extremely compact solution to many high 
voltage rectifier problems. 

The 1EV series offered with Vran ratings up to 12kV is 
in a 16mm long package that provides longer tracking paths than 
the 5AV series enabling the lower voltage types to be used without 
further encapsulation. 

The 1EV series has fast reverse recovery 
characteristics and so is suitable for use in high frequency 
systems where rectifier efficiency is important. 

Both series are available now. 


INTERNATIONAL RECTIFIER 
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Don’t buy a calculator - build one. 


Advance Electronics.have two calculator 
kits which would give you great pleasure. 
In construction and use. 

First, our hand-held mini executive which 
we developed in conjunction with 
"Electronics Today International’. It has 
the four functions plus a constant anda 
fixed/floating decimal point facility for 
only £24.95 (inc. VAT, etc.). 

If you're manipulatively dextrous, it 
will take you about three hours то build 
the calculator using our fully documented 
assembly instructions. 

We've only got a few left and we Suggest 
you use our coupon and your cheque 
book today. 

Now if you'd prefer a desk top version, 
look at our beauty. This was designed in 
conjunction with ‘Wireless World’ to the 
same spec as our pocket sized kit but 
including light intensity control. 

It's more expensive (at £34.95, inclusive 
of everything) but provides larger keys 
with the faster desk-top action. 


A 


We haven't too many of these left, 


either, so do use the coupon. One other 
point. Although they’re kits, the 
end-product is robust and comes 
with the full backing of the Advance 


Electronics name. They are 
emphatically vor toys 
and will give you 
years of continuous 
and reliable use. 

Shouldn't you be 
picking up a ball 
point and a kit right 
now? 


Advance Calculators: 
Our job is 
making yours easier. 


Advance Electronics Limited, Raynham Road. Bishop's Stortford, 
Herts. Telephone: (0279) 55155. Telex: 81510. 


Г To: Advance Electronics Limited, 
Raynham Road, Bishop's Stortford. Herts. 
Telephone: (0279) 55155. Telex: 81510. 


| Please send me an *ETi' Kit of your mini Executive 
hand-held calculator. І enclose my cheque for £24.95 in full: 
payment. 

Or 
Please send me a ‘Wireless World’ Kit of your desk top 
calculator. | enclose my cheque Гог £34.95 in full payment. 


Name = =» 
Address 


1336 


1 
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~The Sinclair Cambridge... 
no other calculator is so powerful 
and so compact. 


Complete kit- £24-95! 


(PLUS VAT) 


The Cambridge – new from 
Sinclair 

The Cambridge is a new electronic 
calculator from Sinclair, Europe's 
largest calculator manufacturer. It 
offers the power to handle complex 
calculations, in a compact, 

reliable package. No other calculator 
can approach the specification below 
at anything like the price — and by 
building it yourself you can save a 
further 25:50 ! 

Truly pocket-sized 

With all its calculating capability, the 
Cambridge still measures just 

44" x 2° x4". That means you can Carry 
the Cambridge wherever you go 


Features of the Sinclair Cambridge 


*K Uniquely handy package. 
4° x 2° x 44, weight 33 oz. 


X% Standard keyboard. All you need 
for complex calculations. 


Ж Clear-last-entry feature. 
Ж Fully-floating decimal point. 
Ж Algebraic logic. 


Ж Four operators (+, — х, +), 
with constant on all four. 


Æ Constant acts as last entry 
in a calculation. 


Ж Constant and algebraic logic 
combine to act as a limited 
| memory, allowing complex 


г Ы А ДЕ ҖЫР 9 zr calculations on a calculator 
without inconvenience — it fits in your гы t costing less than £30. 
pocket with barely a bulge. Itrunson "i ES d 
U16- type batteries which gives weeks 3 8 у El Racer ee lop espadas 
of life before replacement. fra dr ub 
Easy to assemble 


E * Clear, bright 8-digit display. 

+ Operates for weeks on four 
U16-type batteries. 

(MN 2400 

recommended:) 


All parts are supplied — all you need 
provide is a soldering iron and a pair of 
cutters. Complete step-by-step 
instructions are provided, and our service 
department will back you throughout if 
you've any queries or problems. 


Total cost? Just £27.45! 

The Sinclair Cambridge kit is supplied to you 
directfrom the manufacturer. Ready 
assembled, it costs £32-95 — so you're saving 
25-50 1 Of course we'll be happy to supply you 
with one ready-assembled if you prefer — it's 
still farand away the best calculator value 

on the market. 
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А lete kit! 

comp І 

The kit comes to you packagedina heavy-duty polystyrene container. 

It contains all you need to assemble your Sinclair Cambridge. 

Assembly time is about 3 hours. 

Contents: 

1. Coil. 

2. Large-scale integrated circuit. 

3. Interface chip. 

4. Thick-film resistor pack. 

5. Case mouldings, withibuttons, window and light-up display in 
position, 

6. Printed circuit board. 

7. Keyboard panel. 

8. Electronic components packi(diodes, resistors, capacitors, 
transistor). 

9. Battery clips and on/off switch. 

10. Soft wallet. 


47 т long x 2in wide x sin deep 


This valuable book ~ free! Why only Sinclair can make you this offer 
If you just use your Sinclair Cambridge for The reason's simple : only Sinclair — Europe's largest electronic calculator 
routine arithmetic — for shopping, manufacturer — have the necessary combination of skills and scale. 


Conversions, percentages, accounting, Sinclair Radionics are the makers of the Executive — the smallest electronic 


tallying, and so on —then you'll get more than Calculator in the world. in spite of being one of the more expensive of the small 
your money's worth. calculators, it was a runaway best-seller. The experience gained on the Executive 
Butif you want to get even more out of it, has enabled us to design and produce the Cambridge at this remarkably law price. 
you can go one step furtherandlearnhowto But that initself wouldn't be enough. Sinclair also have a very long experience of 
unlock the full potential of this piece of producing and marketing electronic kits. You may have used one, and you've almost 
electronic technology. Certainly heard of them — the Sinclair Project 60 stereo modules, 

Itseemed only logical to combine the knowledge of do-it-yourself kits with the 
knowledge of small calculator technology. 

And you benefit 

Take advantage of this money-back, no-risks offer today 

The Sinclair Cambridge is fully guaranteed. Return your kit within 10 days, and 
we'll refund your money without question. All parts are tested and checked before 
despatch — and we guarantee a correctly-assembled calculatorfor one year. 


Simply fill in the preferential order form below and Slip it in the post today. 


Price in kit form: £24:95 + £2:50 VAT. (Total: £27.45) 
Price fully built: £29-95 + £3-00 VAT. (Total: £32:95) 


How? It’s all explained in this unique n ына шши ы тыш шыш ШЕН анин Шаш GAS пише ШЕН О ERE NES GENS NEUE DURS йыш TED таш таш шиш 
booklet, written by a leading calculator To: Sinclair Radionics Ltd, London Road. WW/A/24 
design consultant. In its fact- packed 32 1 Stlves, Huntingdonshire, РЕ! 7 4HJ 
pages it explains, step by step, how you can | Please send me Name 1 
use the Sinclair Cambridge to carry out [а Sinclair Cambridge calculator kit at КАФЕ, 
complex calculations 1 #24-95 + Е2-50 VAT (Total: £27-45) = 1 
|| [ui] a Sinclair Cambridge calculator ready built - — || 
at £29-95 — £3-00 VAT (Total ; 32:95) x 
| *lenclose cheque for£_ made | 
в Ё, 1 out to Sinclair Radionics Ltd, and crossed. ==. = [| 
sinclair *Please debit my *Barciaycard/Access 
= | account. Account number І 
Sinclair Radionics Ltd, London Road, St Ives, Hunts. pesca as required, a re 71 PLEASE PRINT 4À 
Reg.no: 699483 England VAT Reg.no: 213 8170 88 umm UR ыш пыш UBND NUM GERM TED SERE GERD HUD анин MEUS UND пыш TENE паш NUR URN D шин Uu m 
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What you see is what you get. 


The extraordinary Shure SM7 professional microphone features something 
you've never seen before: a built-in Visual Indication Response Tailoring 
System that offers you four different frequency response curves—and shows 
you the curve you've selected with a graphic readout (see above) at the back 
of the microphone! Choose: 1. flat response; 2. bass roll-off; 3. presence 
boost; 4. combination of roll-off and presence. And there's more: the SM7 
delivers exceptional noise isolation with a revolutionary pneumatic suspen- 
sion mount... ап ultra-wide, ultra-smooth frequency response... an integral 
“рор” and wind filter . . . and a cardioid pickup pattern that looks “text-book 
perfect.” The Shure SM7 Studio Microphone was extensively field-tested in 
recording studios and broadcasting stations! Write: 


Shure Electronics Limited Е: ® 
Eccleston Road, Maidstone МЕ15 6AU ra SHURE | URE 
Telephone: Maidstone (0622) 59881 DA = 
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Alpha. World Beater. 


Alpha from Advance sets a new standard in 
multimeters. 

With 5 functions.and 24 ranges (a glance at its front 
panel reveals all). 

What you can’t see is the Alpha’s 0.5%, accuracy on 
dc — and that it’s tough and lightweight... 

at only 2165. 

Alpha’s fully portable and battery operated — with 
mains units and rechargeable batteries available. 
Best of all, Alpha costs опу £62.00-- VAT. And 
delivery is first class. 

Please use our enquiry number. ЇЕ will get you 
Alpha’s better data. 


Advance: our job is making yours easier. 


КС) ө ty Brightness 


Digtal Multimeter Å avva. 


Advance Electronics Limited, 
Roebuck Road, Hainault, Essex. 1G6 3UE 
Telephone: 01-500-1000. Telex 263785. 
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Sinclair Project 80 
exciting 


- ІШІ CUM ud 


HEURE — ТОТО 


Stereo 80 pre- amplifier/contro! unit 


jill 
ҮШ 


channel O Ю 20 30 40 50 50 70 stereo 


к мы 


Project 80 tuner Stereo decoder Project 80 Active Ее Unit (АРШ) 


only 2'* deep x 2”” high 


Living with hi-fi takes on new meaning with Sinclair Project 80. The electronics of these revolutionary new modules are ali contained within 
elegantly designed matching cases no more than three-quarters of an inch deep. They are designed for mounting on any appropriate flat 
surface by means of 6BA bolts extending from the rear of each inodule and which pass through suitably drilled holes. Connections are taken 
away out of sight in a similar manner. The possibilities opened up by Project 80 are endless — superb hi-fisystems can be installed in ways 
hitherte only dreamed about and never before made practical. No more cutting ош and shaping to put modules in position. À few holes 
drilled with the aid of templates supplied and the job is done. Now you need never again be faced with problems of keeping the hi-fi from 
clashing with carefully thought-out furnishing schemes. (That will surely please wives!) Slider controls have been introduced in place of 
knobs and all modules in the range incorporate new up-dated circuitry with emphasis on performance standards and bullt-In protection 
against overload and shorting. The aim was to re-think modular construction completely — to make it infinitely more versatile, even simpler 
and more reliable — the result — Project 80 — another triumph for Sinclair, and the most exciting construction modules ever 


the slimmest,most elegant hi-fi modules ever made 


| Svstem TheUnitstouse Units cost 
le: = —— А = 
Simple battery record player 2.40 £545 
54р V.A.T 
Mains powered record 4 £10.43 
player £104V AT. 1 
30W. RMS continuous 2x% Z.40s. Stereo 230-83 
sine wave stereo amp. 80; PZ.6 £3.08 V.A.T. 
50W (8 О) RMS continuous 2х 2,605. Stereo £3383 
sine wave de luxe stereo amp. 80; PZ.8 - £338 VAT 
Indoor P A. Z.60, PZ.8 £14-93 Mount Project 80 on a bookshelf. 
£149 VAT. а loudspeaker, а lampshade base 


a faise wall with two 0.16 loud- 
Project 80 FM tuner, decoder, and А.Р.Ц. maybe added as required speakers... almost anywhere 
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new thinking in modular hi-fi 


Stereo 80 pre-amplifier 
and control unit 


@ For P.U. radio and tape 
@ Tape monitoring switch 


€ Simplest ever fixing 
Each channel has its own separate tone and volume controls operated by 
sliders, enabling ideal environmental matching to be obtained. A virtual 
earth input stage forms part of the up-dated circuitry that ensures the 
finest possible quality from ай signal sources. Generous overload margins 
ага allowed on all inputs. Clear instructions with template are supplied. 


TECHNICAL SPECIFICATIONS 

Size~260 ~ 50 x 20mm {10} x 2 x gins) 

Finish — Black with white indicators and transparent sliders 

Inputs — Magnetic pick-up 3mV RIAA corrected; Ceramic pick-up 300mv 
Radio 300mV: Tape 30mV 

Signal/noise ratio - 609 

Frequency range — 20Hz to 15KHz + 1dB: 10Hz to 25KHz + Зав 

Power requirements — 20 to 35 volts 

Outputs — 100mV += AB monitoring for tape 

Controls ~ Press button for tape radio and P.U. Sliders for volume, 

bass {- 12dBto — 1498 at 100Hz) treble (+ 11d8 to — 1208 et 1OKHz) 


" пя. £11. 
Project 80 FM tuner УЕ 


and stereo decoder 


1-51-19 
V.A.T. 


© Twin dual varicaptuning: @ On the decoder, solid 
4 pole ceramic filter: state stereo indicating 
switchable A.F.C. beacon. 
Making the Project 80 F.M, tuner and decoder available separately gives 
a wider choice of systems and saves money where stereo reception may 
not be required. The tuner is a triumph of electronic design and assures 
excellent performance. The decoder gives a 40dB channel Separation with 
150mv output per channel. Both units may be used with other than 
Project 80 systems, 


TECHNICAL SPECIFICATIONS OF TUNER 

Size - 86 x 50 x 20mm (35 x 2 x 3ins) 

Tuning range - 87-5 to 108 MHz 

Detector == |.С. balanced coincidence for good A.M. rejection 
Опе І.С. equal to 26 transistors 

Distortion - 0-2% at 1 KHz for 30% modulation 

4 pole ceramic fitter in 1. Е. section 

Aerialimpedance- 75 Qor 240-300 п 

Sensitivity - 4 microvolts for 30dB quieting, 


Output ~ 300 mV for 30% modulation +£1-19 
Power roqutraments — 23 to 33 volts R.R.P. £11 ‚9 VAT 
DECODER —0-74 

Size-47 x 50x 20mm (11 x 2 x fins) вар. 7.4. д 


Опе 19 transistor I.C. 


Guarantee 

If. within 3 months of purchasing any product direct from us, you are 
dissatisfied with It, your money will be refunded on production of receipt 
of payment. Many Sinclair appointed stockists also offer this guarantee, 
Should any defect arise in normal use, we will service it without charge. 
For damage arising from mls-use a charge (typically £1-00) will be made. 


— | ви == — || 


Sinctair RadionicsiLtd. London Road, St. Ives, Huntingdon PE17 4HJ 
Telephone St. Ives (0480) 64646 


Z.40 & Z.60 power amplifiers 
totally short-circuit proof 


2.40 2.60 
Intended for use in Project ВО installations, thase modules readily adapt 
to an even wider range of applications. Both incorporate built-in protec- 
tion against short circuiting and risk of damage from mis-use 15 greatly 
reduced. 

2.40 TECHNICAL SPECIFICATIONS 

Size- 55 x 80 x 20mm (21 x Зі x Jins) 8 transistors 
(прш sensitivity - 100m V. 

Output - 18 watts RMS continuous Into 8 0 (38v) 
Frequency response — 10Hz — 100KHz + 198 
Signal/noiseratio - 644В 

Distortion — at 30 watts into В Cr less than 0-1 

Power requirements — 12 to 35 volts 


2.60 TECHNICAL SPECIFICATIONS 

Size- 55 x 98 x 15mm (24 x 33 x dins) 12 transistors 
Input sensitivity - t00-250mV. 

Output - 25 watts AMS continuous into 8 Q (45V). 
Distortion — typically 0-03% 

Frequency response - (OHz to more than 200KHz 
Signet/noise ratio — better than 7098 

Built-in protection against transient overload and short circurting 
Loadimpedance - 4 (1 min; max. safe on open circuit 


Z.40 R.R.P. £5.45 — 0-54 V A T.: 2.60 R.A P. £6.95 + O-69p V.A Т. 


Project 80 active filter unit 


Makes a highly desirable part of 
any worthwhile system where 
inputs may be from record, radio 
or tape. As with Stereo 80, 
separate controls applled to 
each channel make it easier to 
obtain ideal stereo balance, 


TECHNICAL SPECIFICATIONS 
Sue-108 x 50 x 20mm (43 x 2 x 1ins) 
Voltage gain - minus 0:208 

Frequency response ~ 36Hz to 22KHz controls minimum 
Distortion ~ at 1 KHz — 0:03% using 30V supply 

HF cutoff (scratch) ~ 22KHzto 5-5KHz, 12dB/oct. slope 
L.F. cut off (rumble) — 28dB at 20Hz. 9dB/oct. slope 


are 26.95 19° 


V.A.T, 


Power supply units 
Р2.8 


Stabilised. Re-ontrant current limit- 

ng makes damage from overload or 
even direct shorting impossible. 
Normal working voltage (adjust- 
able) 45V. 


1d8 


€ For scratch and 
rumbie control 
@ Transistorised 
active circuitry 


R.R.P. 7:98 + 079p V. A T. 
Without mains transformer 


PZ.5 30V unstabilised 
R.R.P. £4-98 + 0-49р V.A.T. 


Р2.6 35V, stabilised 
R.R.P.£7-98 + 0:79pV.A.T. 


To SINCLAIR RADIONICS LTD. ST. IVES, HUNTINGDON PE17 4HJ 


Please send post paid 


for which | enclose Cash/Cheque for Е including V.A.T. 
Name 


Address 
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ЕХ COMPUTER BOARDS 

Packed with 1nneistor, capacitors 

and resistors COMPO; ТРИ 50. 
рар 

р m4 Power Trandbtor 


ONLY 55p nach > 
STABILISED POW: 
Complete ein piene diagrama, etc. 997 
cach + pA 
PAXOLINE "soARps 
Aforü0p « p & p Bp. 
и 
FIBRE-GLASS PRINTED 
CIRCUIT BOARDS 
їн] ж 3" approx. 2 for 55р 
—————— 
DECON-DALO 33pC’ Marker 
Etch resistant printed vireukt marker pen 
90р each 
дд 
VEROBOARDS 
Pacha containing арртох., Ms], ins. various 
oleee, ali 0-1 mate $5р 


EE 


REPANCO CHOKES & COILS 


CH2.5 oli 25р 
ттн 25р Сд, lomil 25p. 
CHS. 1-5) 25р 


7) x V^ approx. 


сопа 
PRX! Crystal ect 58р DRR? Doa! range 45р 


—є——— 


со FORMERS & CORES 


QUICK НОЗУ 4p са. ANTI-BURUB бр ra. 
———— 


EARPHONES 


DYNAMIC MICROPHONES 


math pius on/nff awiteh and 
timm n plugs 21-60 
—— 
3-WAY STEREO HEAD- 
PHONE JUNCTION BOX 
mr? 
————— 
2-WAY CROSSOVER 
NETWORK 


K4007, st ohma hisp. Insertion use dB 1:21 
——— 


TRANSISTOR EQUIVALENT 
BOOK 
8th EDITION 


926 paces о! eroas references and equivalente 
for European, Anerian and Japanese 
анічога, Appenvimately 9,000 types with 
more than $6,000. »ubeihute» have Veen 
Incloded. The tates were complied with the 
Aimer care (rom manutarturer оо 
speeinention. 
Equivalents 


The mot comprehe 
Hook on the market 


NLY £1.85 
INSTRUMENT CASES 


(Black Vinyl corered] 
Nn 


Length МИШ Lu y pal 
ivi х Е т 90р 
nv? ur ких тшй 


ALUMINIUM BOXES 


XOOODOOOGE 
«венка 
HHH HH KX 


Ва For motel 
Ы For motel N22 17 
50 For model N25 A^ 


EG 2:0 £105 
и 
ANTEX HEAT SINKS 10p 
——_——$—$—$—$—$— $$ — 
ТАТ Included 
J.K. 


lop P. 
нием мац 


—— 
NEW COMPONENT PAK 
BARGAINS 


Itet. ARA. Meron! /Stytue Cleaning Kit 28р 
Nef. 43. Itevond Care Kit 42.35 

Net, 31. Cassette Head Cleaner My 

Yet, 22. Tape editing KW 6154 

Model 9. Wire StlpperXCutier 8p 


ANTEX SOLDERING IRONS 
NBs, 95 watt #1 93 

CON 230, 18 watt. 
Mode! tà, 18 watt 48.15. 

BER. Soldering Kit £2:86 

STANDS; ВТ £1 21. ВТО 77р 
BOLDER: INSWO Multicore Хог 82р 
йл! Тох 82p. SAWO 228 28р 
228WU Tube 22р 


ANTEX BITS and ELEMENTS. 


Bits No, 


Cores & Pormera 7p 10% For model CN340 Ду" 38р 
1-с e [Ead 8p 10i For midel CS 38р 
ттт аана 36p 
SWITCHES ES 
DPIDT Теш! Вр NIST Togale 18р 1t02 For motet CC: 28» 
——————— 
1050 Par model 11210 Ay" 28р 
FUSES n 
li" and 20mm, 100mA, 900mA, ?5OmA. 1021 Por mode! 0240 | 38р 
f 0m, ТА, 1072 For motel 0210 4" M. 


эй 


ECCN 240 4120 
EX 95 £118 


Deseription Price 


Resistom mixed values approx, 
tount by velght. 05% 


Capacitors mirii values approx. 
count by welaht 055 


Pratiilon недеп кы value» 
0-55 


Ath Hesbetore ratxes preferred 
Values 


Peces amorte Ferrite Кода 0 55 
Tuning Ganes, NW/LN УНЕ 0 $5 
Pack Wire 30 metres моны 


coloure 0.85 
Need Hwitches ов 
Mlero avitches. 055 
Амони Puts d Presttela — 045 


Эмек Bockets 3 x Jm ? X 
Nandani Heitech Type — 055 
Paper Cotuleneers preferred types 
mixed valued 055 


Flectrolyties Trans. types — 085 
Pack worte! Hardware. 
‘Nuta/Bults, Urommete ete, 0 53 


Mains Bide Mwitehes,2 Amp. 085 
Assorted Tax Вир & Гао 085. 
Assortet Control Knobs 955 
Зву Wave Change Switehes0:55 
Refaya 624V Operating — 055 
Sheets Copper Laminate approx. 

19^ x i* 055 


—— ——— 


PLEASE NOTE: ALL OUR PRICES INCLUDE V.A.T. 
MODEL AMTRON KITS 


Model No. Pries 
UK65 Simple transistor tester £188 
UKI4S Amplifier LBS. £437 
UK220 мепа? Injector #313 
UK230  AM/PM Antenna Ampilfer Е 5.88 
UK275 Mike Freamplifier. £33 
UK300 |чеваппей Radin Control Transmitter £ 7-85 
UKIO Italio Сопы] Receiver #303 
0295 "GCN?" Channel eplittive anit 1.000 4 2.000 Hz Hon 
UK340 'GCXz' Channel aphiting unit 1.500 & 2,500 ИЗ. 194 
UKO00 Huperbetrnlyne Иди Control Receiver 4 785 
UK525 VHP Tuner tu to 180 Mile 4 93: 
UKSSS ао Cont! Fielf strength Meter nen 
UK708  Windectren Wiper timer. Е $98 
UK710  i-Cnanne! AP mixer £14.68 
UK;80 — lretronides Init for Metat Detector £1274 
Vii ue ee ainiaan 5 
0875 Capacitive Discharge Elertronic Ignition for Internal Combustion Engines ‘817-41 


VISIT OUR COMPONENT SHOP 


18 BALDOCK ST.. WARE. HERTS. (A10) 
pen Mon-Thurs, 9.040 p.m. Hat, 9155.30, Late Night Shopping wnlll ? Pri. Tel. 61093. 


1] charger, 15р each, 10 for 55р 


The largest selection 


BIB HI-Fi AGGESSORIES 


De Luxe Groov-Kleen 
Model 42 £1-B4 
Chrome Finish Model 60 £1.50 


Rel, Г, Hi-Fi Cleaner 21р 
Rel. 22А. Жулиа палиле 41-38 


Ref, J. Tape Hen Cleaning Kit 51р 
Tief. 24. Caneette Care £1 27 
Ref, 36, HI-FI Blereo Hints & Tips 3p. 


PLUGS AND SOCKETS 


SOCKETS 
РАЛУ DIN 2 Pin (Speaker! 0-06 
Ps DIN л 010 


2837 DIN 1s" 010 
TR 38 DIN 2 Pin 230° 010 
2839 Jack отат Switched 0:09 
P8 4а Jack 3 fmm Bwitched — 00 
ma Jack |7 «ltehed 917 
Pia? Jack Steren Bwitched — 028 
Ps 43 Phono Single 006 
mu Phonu Dvuble 910 
РВ 4 Car Aerial 000 
P3 48 Co-Axlal Surface. [T] 
зз; Coe Axial Flush 034 
INLINE SOCKETS 

ра? X. 3 In (Bpeaker] 018 
Px 22 3 Pin 017 
rs 23 5 Pin (80% 037 


D Pin 240% 
Jack бои Pasti 
Jack 39mm Plastic. 
Jack 17 Plastic 

Jack |" Screened. 
Jack Stereo T'lastic 
Jack Stereo Herrenod 


Lm 


PAuL Phono Screencd 014 
РВ х2 Car Aerial 015 

Co-Aslal 917 
PLUGS 


о! 011 
we 012 
LE 015 
Ра 4 OM 
з o 015 
15 6 0-15 
РВ 7 010 
ean 010 
my 000 
зо 012 
Pail 0-18" 
PHIS Jack |j" Serene! 018 
18 13 Jack Btereo Bereened 029 
P814 Phono 006 
PRIS Car Aerial 0-15 
P816. ФОА 0-10 
CABLES 
CP | Single Lapped Rer en 000 
Cr 9 Twin Common Screen 008 
CP л Mtereo Screened boh 
CP 4 Pour Core Common Sereen 023 
PC д Pour Core Нч Screened 0 20 
CP 6 Microphone Pully Brabted Cable 0-10 
СР 7 Three Core Mains Cable 007 
СР B Twin Oval Mains Cable 006 
CP u Mpemkcr Cable 004 
CP 10 Low Lime Cre Axial 0-10 
CARBON 
POTENTIOMETERS 
ое cu Un 

10K, 22K, 47K, 100K, 220K, 170K, 


VCI ingle Lew witch on 
VES мыле. Switch 026 
VO4 — Tandem ers Bwiteh оц 
YO4 1K Мп Lem Bitch он 
YES 100K tae anu-Log 0-14 


HORIZONTAL CARBON 


PRESETS 
0.06 each 
70, 1K, 7 


91 watt 


10K, ттк. 


17K, 100К, дак, 170K, 1M, 


SELENIUM BRIDGE 
RECTIFIERS 
18У. 2A. Ident for those bullding battery, 


REPANCO TRANSFORMERS 
DUY. Primary. Secondary vullagen avallabie 
frat wdeeted. tain Tov. 
14У, 18У, 17У, 199, 
40v, бо 


Тура Ampa 
мтвон 1 DES 

мтзол n РУЗ à 
МТУ з 1330 юр 
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in every Pak 
ONLY 


WORLD SCOOP! 
JUMBO SEMICONDUCTOR PACK 


Transistors-Germ and Silicon 

Rectifiers- Diodes-Triacs-Thyristors 

1,С'ѕ and Zenners ALL NEW AND CODED. 
APPROX 100 PIECES! 

Offering the amateur a fantastic bargain Pak and 

an enormous saving—identification and data sheet 


£2 p & p 20p 


EX-COMPUTOR BOARDS— 
BY THE BOXFULL !! 


20 Boards packed with Semiconductors and othe 


Electronic Components. 


Each board approx. 


Siz 


8" x 7”. All known type no. and easily recognisabl 
FANTASTIC VALUE AT £2.20 per BOX р & р 52р 


SPECIAL PURCHASE by В!-РАК 


2N3055. Silicon Power 


Transistors МР! 


Famous manufacturers out-of-spec devices free fror 
open and short defects—every one able 1115 watts ТО: 


Metal Case. 


OUR SPECIAL PRICE 8 for £1. 


н ———————————— 
LOW COST CAPACITORS; BOOK BARGAIN 
3р each | BUNDLE 


+11 ut 400У Эр each 
зро UP 50V Elect, 


a 
RECORD STORAGE/CARRY- 
CASES 


Тор each 


EP. 18g" х 77 Ж М, (50 records) 60-10 
impr tut xii x (90 meronis £2: 96. 


CASSETTE CASES 
Holds 12, 10* X 3]* x 57. Lock & Handle 
2130 


———————— 
8- TRAGE CARTRIDGE 


Molds 14, 127 X СА x i: ark & Handle. 
1195 

Holds 24, 181" x В" x BI". Lock & Handle. 
4270 


COLOURS: Red. Wack and Tan—lleawe 


ALL PRICES 
INCLUDE VAT 
CARTRIDGES f : 


TTC 3-203, Crystal МІ Output 
TTC 3-20 100 Crystal IHE Output Compatihie 


£160 
2164 


TTC 2-200 СВ ето Output. 
TTC J-2103 Ceramic Med, Output. 


————————— 
CARBON FILM RESISTORS 
The £12 Range of Carbon Piin Resistors, 


} watt mvallable In PAKS of 56 pieces, 
LR loto (he Тынайы птица 


RI 50 Mined 100 ohme-P20 ohms 

R? 3u Mixed IK ошон УК ом» 
КЗ 30 Mixed ТОК mamat K ohms 
Hà 00 Mixed 100K obmed Уса. ohm 
THESE ARE UNBEATARLE PRICE: 
LESS THAN 1р KACH 101. VAT. 


m 
BI-PAK SUPERIOR QUALITY 
LOW-NOISE CASSETTES 
CU, 227 — C90,4lp 0120. 50р 
———$_——  ' —g— 


SEE OUR COMPLETE RANGE 
IN 


PRACTICAL ELECTRONICS, 
PRACTICAL WIRELESS, 
RADIO CONSTRUCTOR, 

EVERYDAY ELECTRONICS, 
ELECTRONICS TODAY 

INTERNATIONAL 
OR SEND 5p. FOR THE 
FULL LIST OF ALL BI-PAK 
PRODUCTS 


— 


»qulsales 
1 Radin & Electronic culour cude N 
data chart 

1 Radio ralve gulde PLUS 


Al 


eymetrartiona! bonka 
Tuner. ete. 
eral eenrirartien han 


VALUE £3. OUR PRICE 


£2 p & p 10р. 

BPL  Wamibook or — Trani 
Кашүмї‹ма & Suet 

BPL Handiak of adio, T.V. 
Тойда Tube à V. 
Елш 1 

para к of Tested Те 
sidor Ci 

вра мы апак 
the. World'e Short Wa 
Radio Stations and PUT. 
Listings 

BPS hok of imple Ти 

tare Circus 

врт Па anit Electronics сой 
coder and Data Charte 1 

ВРВ Bound and Lanidapent 
Manual 

BPS 48 рем Terted Dh 
Стана for Qe He 

врю Moin Crystal аты Te 
vitor Set Circula 
Леніне : 

BPll Practica) Transistor Nove 
Circuits 

8213 Blectnnle Novelties for 
Маон. ' 

ВР14 Second hook of Tréns 
Equivalents 

RP1S Constructors Manual of El 
(тін Clreulta lor 
ame à 

199 — UnlYrmal Gram Motor 8р 
Indicator 

138 Кот to make PM and T 
вена! Bands 172/3 

141 Кайо Sercicing for Amate 

ма Ugh. Ре» Loodspen 

156 Thanet tor Crews San 

180 — Col deaten and Construct 
Manual 

Ці Надо T.V. amd Electro 
Vata 

174 Transiter — rubeminiat 
receivers 

175 Translator Tent Equipmen 
Bervicinx Manual 

176 Manusi of Ттапниле Av 

178 

183 

uoe 

200 

201 tore 
olien for ИРКЕ Eustis! 

202 Ilanibeok nf Intezn 
Cireulta Equivalente 
Butatitutes 

ЕСС Mesletor Colour Code | 


Calculator 
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-the lowest prices! 


1 , NOW WE GIVE YOU 50w 
74 Series T.T.L. I.C'S REEVE GIVE OU ow 
BI-PAK STILL LOWEST IN PRICE FULL SPECIFICATION 


GUARANTEED. ALL FAMOUS MANUFACTURERS THERMAL PROTECTION 
The NEW AL60 Hi-Fi Audio 


p 


Especially designed to а striet specification. Only the Anest compo- 

have been used and the latest solid «tata elreultey incorporated 
his powerful ИШе amplifier which should satisfy the most critical 
AP. enthusiast. 


FULLY BUILT—TESTED and GUARANTEED 


STABILISED POWER 
MODULE $РМ80 £325 


APSO la especially designed to power 2 of the ALLO Amplifiers, up ta 
16 watt (r.m.s.) per channel simultaneously. ТЫя module einbodies the 
latest companenta and circull techniques Incorporating complete short. 
circult protection. With the addition of the Mains Transformer NTHO, 
the wait will provide outputs ol up ta 1-5 amps at X5 volts, Size! 
63 mm X 105 mm X 20 min. These units enable you to balld Audio 
Systems of the highest quality at a hitherto upobtalnable price. Also 
i many other applications including: Disco Буметь, Pubile 


вез 


Bet. 


itt 


1 25 1 
-18 0-17 0-18 8хтї145 H 4 
d8 017 св кут LE: Amplifier FOR ONLY £3.95 
H8 — 017 8 i А 5 
t 9. fe Б p Ф Mex Hesi Sick temp, 80°C, € Thermal Feedback 
К or [$ R Б 20H: 
18 1 н 03? Ф Frecnsncy Response 20Hz | @ Latest рез Improvemenis 
39 34 8: [zn Distortion Ф 102—2, 4. B or 16 ohms 
9 019 5 $5 © Distortion better than 1 © Sica! lo scise ratio 8048 
2 018 У сн st IKE: © Oreal sise 63mm 
18 17 0.74 € Scppir voltage 10-35 volts 105mm Mmm 
28 1-20 
"39 96 

20 

10 

50 

35 

00 


255288 


ЕЕ 


вх 
БИЧ 


#з5@8@85555555422а25: 


2Ésococoooooococcocoooocooooscc 


382538 555583858 


8574199 
Devices inay be mised to quall’y: 


t 
TTL 74 вемеа Adirem, Intercom Unita, ete. Handbook available, 10p. 


TRANSFORMER ВМТ80 #2-15 p. & р. 25р 


Е ососососооосооосоооовосоооосоое 


EI 


ВК 
ВУИ 
7448 
ВМ а 0. : ВУИ 


А STEREO PRE-AMPLIFIER 
Manufacturers "Vall Gute” whieh Include Functional ати! Part-Functlonal Units. These are classed as “out-ol - - 


spec" (rom the maker's very rigid specifications. but are ideal for Icarning about 1. 


Мыл На 
BSSSSSSORLAAESRSNVKA SSS VeA“eRAsSesgsss: 


ЕЕРЕЕ 


Pak No, Contents Price Pak No, Contents Price TYPE PA1 00 
иен He U1CA6 - 07440 085 -H 
74 а 
It to a specification and NOT a price, and yet still the greatest value on the market, 
Ш — E ors 25 | кезун ата tas eth conselvcd Crom tor talent eat еец, 
Я E Due $$ | Designed for use with the ALSO power amplifier system, this quality made urit 
WICOB- 12x 7400 055 1604187194 055 $5 | incorporates по less than eight silicon planar transistors, two of these are specially 
VIM 85400 Herd Kiate at oe $$ «лес low noise NIN devices for usc ta the Input stages. 
01601297407 056 Шёте c B3 ATO ois $3 | Three switched stereo орана: and ramble and acratch Altera are features of the 
VICIO~12 x 410 055 11612 e 8x 1471 0-55 ШС 314111 жк OD et Оран ины ее. C nen 
01690 = 12 7420 055 UICI3- 8x7: 0-55 UICI41 5 x 74141 Сы 
1130-12 7450 0:55 DICHA 8x3 055 55 | SPECIFICATION: p 
0164012 0:55 01076587476 045 56 | Frequency response dOWs—20kHz 108 Ram control $1548 at 20: 
VICI =8 211 0-85 UICBO = бс 7480 0:55 1161934 5х 74193 55 | diarmonte distortion. better than 0:15, Treble control 1548 at 20kHa 
11619 Bx 7442 955 UIC8I «8x 741 055 110199 =.8 х 74190 68 | inputs: 1. Tape bead 1-25mV Into SOKN Pilters: Rumble (high pass) 100 На 
UlCi - 5x43 0-55 VICE 5 x¢ 7482 055 . Надо, Toner — 3$mV into 80K N Memteh (low рам) Skitz " 
ШПОН B 744 0-55 01С82=5 7183 935 VICXI -25 Assorted 74's 155 3. Magnetic Р. 1-5 lato BOKN Slgnal;noise ratio better than 4 65d; 
VIC - 5x 7405 055 D1C80 m5 x 7486 065 АП input voltages are for an output of 250m V- Тараа overload В noma 
1 P.U. inpats equalised to curve шрр1у у 2 
le ss PAK UIC X1. Sia 148 frome 20108 vo Bata. Dimensions 292 62x35 mm 


SPECIAL COMPLETE KIT COMPRISING 2 ALSO £1 3:1 5 
AL-IN-I oni 
DTL 930 SERIES Bapt LINE [|1 SPM80, 1 BMT60& | РА100 ONLY £25.30 FREE p.&p y 


3 


i | LOGIC LCS 
0-50 048 0 9з 14 à 16 Lead Boeketa fi with 
moris ME EE ERE ALI0/AL20/AL30 AUDIO 
045 043 040 4 1 ROPESSIONAL а NEW LOW COST. 
9-16 1 HON 
14 040 038 0-35 < TROP. TYPE Хо. 1-2 DULES 
п 045 040 040 си g Bag Wa AMPLIFIER MO 
в 938 ом THO 16 . 
O16 015 0 
в 02% 026 034 ‘TSO 24 pin izpe ы E. 
ERR LUE ош om ще шош | ре аы in tet 
et: oa PH fn dense du, ee Et ымы 
T 0:30 028 925 = z. selection of the plastie power device 
18 mo 0% O00 oro о рю | AN aed I a Muze М дин poren It 
7 ^ 4 дан б 
598 T2 53 ta oH onm NUMERICAL Ie eid hae кал ыа 
п 035 033 030 045 03 040 INDICATOR TUBES Meal for use in record players tape recreere, 
$35 099 Оор eewo 045 паз 040 | турс Dexripticn stores amplifiers apd cametie and cartridge 
толи 4 11.20 : Brew 045 043 040 | IIF  Minnmn 7 Segment tape players in the car and at borne. 


р Inürstor 
3 TERMINAL POSITIVE 5 D 
VOLTAGE REGULATORS 


Plastic Encapulaton ОР 1.5 Amm. | CATALOGUE & LISTS Зем 
ATMOS о Equiv. to MV RSV £1-76 e m " 
HAMIZ азу Eav. w AVIY 18| Send S.A.E. and 10р | O's sey LOAD IMPEDANCE 

INPUT IMPEDANCE 


Te Tube imm. £07 | 
TEAK VE R 
CABINETS for. The STEREO 20 FREQUENCY RESPONBE + 346. 


Conditions 
Fo-3 WATTS í «1Kllz 


Parameler 


Performance 


Characters — T 
Chos Bide Viewlnz ‘Nixie HARMONIC DISTORTION 


131KHz 
Pow? WATT 


STEREO 20 ‘The "Bterco 20* amplifier is mounted, ready wired and = я = 1 
tested оп а one-plece oasis mecasuri cm. SENSITIVITY for KATED O/P Wed MR fT Kis 
TC 20. £3.95 p&p 30p | Siem. x 53 em. Tale compact vlt comes х —— 


МК 50 КІТ complete with опот ккИсћ vulume control, DIMENSIONS: 


balance, hast and treble controls, Trana- 
TC 100. £6.50 рёр 30р | former. Lower supply anl Power ampo ~ The above table relates to the ALIO, ALI and AL0 modules. The following table 
Attractively printed front pane! and match- outlines the differences Bn their working сов юпа. 


Е.М. LEK 350 Loudspeaker | Int control konta, The “teres: 20 has been 


desteuet to At Into must turntable plinthe 


System Enclosure kil in teak | without interfering with the mechaniam от. > Parameter 
veneer, including speakers. | siteruatirely, Intu seperate cabinet. “Py СС a 
7 Untput power ive peak. in ter.) 35 
Е | foe oat aca пш Sis | OPES 
iB PI РІ Input 2 (Aux) dmV Into 30K. Harmonie Е A, 3 w 
[35 50 per рей P. & P. £1 Вам control ЕДИН at бома : кыв мы. RMS Min. мВ Min. 
о Арарат Р Ре | Unies ogam at I watt, Treble con. ч x 
ONLY WHILE STOCKS LAST} | Stain at idis. PRICE 42-20 12.58 133 


FROST PANAL, 4 kite, Headphone Socket, PA 12. PRE-AMPLIFIER SPECIFICATION Ай prices inclusive of V.A.T. Giro No. 388 - 7006 


yuh Geta: 
Bee PERNES The PATE раа тоаг hes Lee designed ta mti figi Prey rexjenise— Plecie send afl orders direct to worehoute and deipotth depotiment 
mint budget stereo eynicns. It te vompatlhle with the Чон, Suk Ha {41 


AL 10. AL 20 and AL 30 амо power amplifiers and IL 11x«« controi— р 
TRANSFORMERS сап be s«upptied from thei? associated power коррек. + 121B at GOH 
АВВ Р, ж P 139. There are Lwo stereo inputs, one bas tech designed for use | Treble contrut— 
{bes aiti Avior L1 B3 T. a > with "Ceramle cartridge while the adxiliary Input will жав at HKH: f=] 
ENTAO Wa vith Sas sult meet fMaenetie carteklzes, Full detalle are given in | "Input 1. Impedance 
: Гу, the specification table. The [our PRICE 
LA I BD d controls are, (rem lef to right: 


POWER SUPPLIES бакс ы шош. mee mm 04.35 ЖО, FILM P.O. BOX 5, WARE - HERTS 


Зати X Anu 
PR г. (Use with ABLE а Ат 88р FRONT PANELS FP12 with knobs £1:20 Postoge and pocking odd 1 1p. Overseox add extra for oirmast, 
SPM мо, (Une with айы, а ALSO) £3 25 iti Mimmum order 37р. Cosh with order please. 


Guaranteed Satisfaction or Money Back 
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Price | Type 
0-35 
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ZENER DIODES 


(400mW) 
12р each 
30v—3V. 
STANDARD 
VALUES 


MINIATURE 


18р 
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СЕСЕ 


4007 0:50 0-60 


DIODES 


{| WATT) 


2.3V-—100V. 
STANDARD 
VALUES. 


BRIDGE RECTIFIERS 
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TRIACS IN 


ISOLATED PLASTIC ENCAPSULATION 
TRIACS WITH TRIGGER 


PLEASE INCLUDE 10% FOR V.A.T. (U.K. ONLY) 


£0-07 PER ORDER 


(OVERSEAS AIR MAIL) £0.70 PER ORDER 
Please send 5.А.Е. for new lists, 


THIS MONTH'S SPECIAL OFFERS 


Miniature mains transformers: primary 240V, secondary 12-0-0.12У at 
150mÀ. Dimensions; Width 46mm, Height 38mm. Depth 32mm. 
Mounting hole spacing 54mm. 


PAL Chroms Delay Line Type DLIE £1-65. 


EAST CORNWALL 
COMPONENTS 


| 


f 


“1-05. 


P.O. BOX 4, SALTASH, CORNWALL 


Thermistors 
Е. J. Hyde, DSc, MSc, BSc 


“Provides a very comprehensive account of the properties and 
applications of both negative and positive temperature coefficient 
types of thermistors. An extremely useful reference work on this 
essential circuit component — thoroughly recommended as 
essential reading for all control engineers.” 


Instrument and Control Engineering. 


0 592 02807 0 208 pages illustrated 1971 £3.20 
Available from leading booksellers or: 


The Butterworth Group 


88 Kingsway London WC2B 6AB 
Showrooms and Trade Counter 4—5 Bell Yard London WC2 


RED & GREEN-LED APPLIED 
LOGIC LEVEL INDICATOR 


Model 320 LOGIC PROBE / 


* Wrong polarity and overload protectors provided 
* Qetection of the peak value of input wavelorm 

* Open circuit or faulty IC can be detected 
* All logic levels are visible at a glance 

# Powered from creuit under test 
* Built-in storage circuit 

ж Up to 12 MHz 


For use in 
detecting TTL. 
ОТЕ Hip top 
and other pulse 
circuits 


«£10.20 
including pp + vat 


ASSOCIATES LIMITED р Discounts for quantity 
Bishop's Stortford, Herts. Tel. 0279 56347. Telex 81675 JaylampsStort 
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47” TELEVISION 
MONITORS 


АП solid state 
Brand new tested £70 each 

Part nanembled but complete £35 each 
Carriage £2 ner unit 


BENCH SUPPLIES 


ALEI, R2240 2.5-30V @ 2A Regulated, 
adjustable, voltage & current meters £7 


BEDFORD ELECTRONIC 


TELEPHONE 0234 51961 


7, PRIDRY STREET, 
BEDFORD 


BRIDGES Texas price 


esci 
1806720 ТА 200V 


18100М60 10A 600V 


CCTV CAMERA 


А.Е. Camera Heeds comprising scan 
focus coli t 

а 

video 

mounted in smi 

т Inch Vidicon end lens NOT supplied. 
PRICE £6 EACH P. А P. 50р 


MODULAR POWER 
SUPPLIES 
COUTANT 


LM220V. 
KINGSHILL 
5152 

All above powi 


ull manufact 
Carriage £1 ез 


TSV2Amp £16 
suppliea tested lo 
'* specifications. 
per unit. 


MARCONI 

Grey Scale Generator Туре TF2909 
'ondition c/w manual £39 

ге pulse generator type 1400 with 


Dout 
econdary pulse generator type 6600 
Very good condition cjw manual £120 


NA 
5002. 
£105 


Qouble pulse generator Туре 
Fully calibrated ciw manual 
COSSOR 

L,C.R. bridge type 1448. Calibrated 1% 
ciw manual £39 

TELEQUIP MENT 

Rech mounting double beam Oncilio- 
scope. Туре D31R perlect condition £55 


P.T.F.E. 

110075 equipment wire to EL1930 Type A 

£2 оет 100 yarde. Please check colour |} 
and reel sizo availability balora ordering. 


Colvern TEN TURN POTS. 300R. 5% 
Lin, 01%. £1:25 each. Р. & P. 15р. 
MULTICORE CASLE, miniature 25 cores 
о! РУС 7/0076 screened overall and РУС 
sheathed. £2 30 for 10 yds, P. АР. 50р, 
RECTIFIER. Texas 15103 750 mA 400 P.I.V. 
10 tor 4$p. 

4MM SOCKETS, Round, 
10 lor 20р. 

SCR. Тезаѕ, plaetic TICAS 600 mA 00 Vdem 
20р. each. 

CARPENTERS polarised relay SPCO 
2 x 1000R, complete with b. 

ав new. [5р each. P. А Р. 
POT CORES LAJ, 40р cach. 

BALL RACES Type RCL jF. Flanged 
йшй Bote Siin. де. Seated peche. 25р 
cach. 


yellow only. 


DELIVERY 


Almost all small orders are now dis- 
patched by return of post. 


V.A.T. 


PLEASE ADD 10% V.A.T. 
TO ALL PRICES. 
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TELEPRINTER EQUIPMENT LIMITED 


Sales . . . Rentals . . . New . . . Refurbished . . . Installation. . . 
Maintenance . . . Overhauls . . . Spare Parts . . . Prompt Deliveries 


TELEPRINTERS Models 7B, 54, 75, 444 
DME PERFORATORS 7PN, 85/86, PR75, 25 
CREED EQUIPMENT TAPE READERS 654, 6S5, 656, 6S6M, 92, 35, 71, 72, 74 
HIGH-SPEED TAPE WINDERS 80-0-80V POWER SUPPLY UNITS, etc. 


TELEPRINTERS 15, 19, 20, 28, 32, 33, 35 


TELETYPE CORP. alt configurations 

EQUIPMENT PERFORATORS 14, 19, 28 LPR, RECEIVE & MONITOR GROUP CABINETS 

| TAPE TRANSMITTERS 14, 20, 28 LBXD & LXD TRANSMIT GROUPS, etc. 

SIEMENS TELEPRINTERS T100 and T-68 in various configurations 

EQUIPMENT PERFORATORS T-LOCH 12, T-LOCH 15, А, B, D & Е etc. 

THER KLEINSCHMIDT, OLIVETTI, LORENZ, COCQUELET, BRITISH, AMERICAN, 

EQUIPMENT CONTINENTAL, ARABIC and other layouts, 5-8 track. 

SOLID STATE MOTOR CONTROLS, MODEM INTERFACE UNITS, TARRIFF J 

SPECIAL INTERFACE UNITS, TEST EQUIPMENT, COMPUTER INTERFACE UNITS, DEC. 

EQUIPMENT PDP8 and others. SILENCE COVERS AND CABINETS, TELEPRINTER TABLES, 


SIGNALLING RECTIFIERS AND CONVERTORS, TAPE HOLDERS. 
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COMMUNICATION ACCESSORIES & EQUIPMENT 


LIMITED 
G.P.O. TYPE COMPONENTS FOR PROMPT DELIVERY 


JACK PLUGS—201, 310, 316, 309, 404, 420, 609, 610, 1603 — 3201 

JACK STRIPS—310, 320, 510, 520, 810 

JACK SOCKETS—300, 500, 800, B3 and B6 mountings, 19, 84A and 95A 

PATCH PANELS & RACKS—made to specifications 

TAN ae ne NO. 2, BALLAST PO 11, LAMP STRIPS, 10-way PO 19, 20-way PO 17, ‘Lamp Caps, 
older No. 

CORDS (PATCHING & SWITCHBOARD)—made to specifications 

TERMINAL BLOCKS (DISTRIBUTION)—20-way up to 250-way 

LOW PASS FILTERS—type 4B and PANELS, TELEGRAPH 71 (15 х 4В) 

POLARISED TELEGRAPH RELAYS AND UNISELECTORS—various types and manufactures both Р.О. and 

miniature 

LINE TRANSFORMERS/RETARDATION COILS—type 48A, 48H, 49H, 149H, 3/16, 3/216, 3/48A, 3/43A, 484, etc. 

FUSE & PROTECTOR MOUNTINGS—8064 A/B 4028, H15B, H40 and individual 1/2 

COILS—39A, 40A, 40E, etc. 

Р.О.-ТҮРЕ KEYS—1000 and PLUNGER TYPES 228, 279, etc. 

EQUIPMENT RACKS AND CONSOLES—made to specifications 

RELAY ADJUSTING TOOLS, TOOL BAGS FOR MECHANICS, TENSION GAUGES, ARMATURE ADJUSTERS, 

SPRING BENDERS ETC. VARIOUS SWITCHBOARD EQUIPMENT. 
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MORSE EQUIPMENT LIMITED 


The GNT Range of Automatic Morse Equipment is now manufactured in the U.K. and comprises complete equipment 
for Morse Training Schools and for Automatic Morse Transmission. Models available include: 


KEYBOARD PERFORATORS for offline tape preparation 

AUTOMATIC TAPE TRANSMITTERS with speeds up to 250 w.p.m. 
MORSEINKERS specially designed for training, producing dots and dashes on tape 
HEAVY DUTY MORSE KEYS 

UNDULATORS for automatic record and W/T signals up to 300 w.p.m. 

CODE CONVERTERS converting from 5-unit tape to Morse and vice versa 
MORSE REPERFORATORS operating up to 200 w.p.m. 

TONE GENERATORS and all Students’ requirements 

CREED, MORSE EQUIPMENT, PERFORATORS, REPERFORATORS. TRANS- 
MITTERS, PRINTERS, MARCONI UG6 UNDULATORS, BUZZERS, ALDIS 
LAMPS, etc. 
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77 AKEMAN STREET, TRING, HERTS., U.K. 


Telephone: Tring 4011, STD: 0442-82 Telex 82362, Answerback: Batelcom Tring 
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STANDS | 
CHARGED 


x PRICES INCLUSIVE OF V.A.T. І 


е 
ж Retail Shop open 9 to 5.30 
Mon to Sat. 


4 Bush House x Post & Package 10р. 


Bush Fair, Harlow x 1974 Catalogue 20p. 
жауу Tii x Tel. Harlow 37739. 


74 Series TTL 


(National Semiconductors and 
Т.т.) 
LOW PRICES, HIGH QUALITY 


* 100 plus less 10% | No's 1+ 254 | No's 
onthe 25+ column | 7447 £148 £13 | 74123 
Моа 1+ 254 | заав £198. 1-81 | т 
740 20р 18р | 450 20р 14145 
T4! 20р 8p | 2451 20р 74150 
2400 20р 18р | 1453 20р 24151 
7403 20р 18р | 7450 20р 18р | 74153 
мы 20р 18р | 7450 20р 18р | 14154 
45 2p 19р | 7470 33р fip | 24155 
7408 Ыр 4р | 74220 33р 20р | 74156 


Linear 
Integrated 
Circuits 


301 DIL 50p 
301 TOR ур 
3018 Pin О 46р 
301A DIL. 69р 
301A TOW 69р 
301A а РІп DIL бр 


П 


723P 1099 


4i 
b ion | бю AC в Pin DIL 
5тр | 14161 7416 14 Pin DIL. 

Sip | 74162 741С T099 


Mp | 74163 741€ DIL 
£126 | 74164 UBC DIL 

9p | 74165 7486 TOSS 
£125 | 14166 


1-21 | ИД 
£266 | 74175 
41р | 74026 
£423 | 74177 
Tip | 74180 
65р | 74181 
бёр | 74182 
9ip | 74184 
£102 | 74190 
£145 | 74191 
£258 | 74192 
£134 | 74193 
£144 | T4194 
46p | 74195 
65p | 74196 
£140 | 74197 
20р | 74198 
£154 | 74139 
74200 


Electrolytic ___ | Resistors Transistor/ 
Capacitors —=3 EU Diodes 


4vOLT | 16 VOLT | 4) мот | watt 10% carbon 


Ran 10 ohms 10 E 
(ur, e| mr qur. ер | eT meachms. Thyristors 
H р 


Z20uF вр | 150иЕ Su — doo | wat miat» а 
ere Ste) 12002 Ser 109 | Range 10 ohire to 1 
Yoooue tip Е iur 19р | meeohme Ас ЖИБИН 
410диЕ 29р С Д Ed AE 15р IN 38 
{SOF End ЕҢ ACIBIK26p | 144003 6p. 
| г Vereoh NACIS ann | AN. %р 
M P р 
т ш | ЕЛЕ "ACIMB 186p | ОАЭ ар 
015 „А0140 49р 
cari CES 
oll 2 Js . 22р | А0162 42р 
SONNENSCHEIN dryfit — the lead-acid on tib EU зев АНА 2 
accumulators in which the electrolyte fur бтр] 25 VOLT хз. зар | Aris 16р 
is retained in a jelly. They are absolutely M = | FELEN 79р | АЕИТ 16р 
> $80uF 13р | 22uF 31.....Mp £105 
maintenance-free, leak-proof and EW ns Sur p Bin insertion” p Belon zl 
independent of operating position. SOEUR no MOOI serie = p | ВС109 13р 
К М " 300.1 р Spot 1 BC14? 12 
Available in many sizes, from 2V to 12V. zur С Е ker 
i i | Pack 35 BC149 131 
with ratings from 0.9Ah to 36Ah. Е НОА 
Dryfit РС batteries — — h КОЕ 24 | ea VOLT 20р 20р | BFIGS 18р 
for cyclical operation. Operating Sone eee | MF 


life of 3-4 years or approx 1,000 partial 
discharge cycles. 
Also available, 
Dryfit ST batteries for float 
or stand-by operation, giving 4-5 years life 
under these conditions. 


VOLUME CONTROLS 


Potentiomsters OCs 5ip|9w зар 
Carbon track 009 1 | OCT 15р | 10у 30р 
22MM. Log or Linear. |2N3053 260 | 400v 38D 
Single 13р. Dual! gang |23054 55р | 3 атр 
(aterec) 44р. Single | 243055 490 | 50у лар 
type with О.Р. switch [2N3818 280 | 100 50р 
13р extra. 40636 66р | 400v 66р 
= —————— 


47%uF 10р | 40 VOLT | 220uF 
100СиЕ Ир | 6auF Фр | 330.2 
1500:Ғ 20р | !SuF sjo 4TOuF. 
2200F 24р | ЗЗығ Фр | TOO 


| Mullard Polyester Capacitors 

|| C280 SERIES 

250V P.C. mounting: 0 OF. 0 018, 0 022 Зур. 0:023, 0 047, 0 068 ёр. 0-1 фр. 0-15, 0-22 Sip. 
0:33 7р. 0:47 9; p. 0 68 12р. 1иЁ 14р. 1-5uF 22р. 22uF 27р. 

C296 SERIES 

1 м onn чү KETE оо S Eee 00%, 0015. 0.022, 0.033 Hp. 0047. 
-068, 0-1 4j p. 0-15 Bip. р. 0 33 12р. 0 47 14jp. 

160V ГА 0015, 0 022, 0033.0 047, 0:068 3ўр. 0-1 4p. 0-15 4р. 0-1 Ain. 0-15. 022 Sip. 
0-33 7p. 0-47 9; p. 0-58 12р. uF 14}р. \-SuF 22р. 22uF 24р. 


£1 BARGAIN PACKS 


£1 10 Silicon NPN Power transistors ] H 
ТЫЛЫ ze m RID Kits 
£1 30 Plastic FET's unmachedfuntested, {= 


Send for your brief today 


ЕМО. Bauch Limited 


49, Theobald Street, 
Boreham Wood, Herts. WD6 4RZ 
Tel: 01-953 0091 Telex: 27502 


|. similar to 243819. 
£1 20 TOS transistors NPN or PNP, atate 
which, 2 to 5 emp untestediunmarked. 
£1 20 TO18 translators PNP like BC173, 
C179 etc. untestedjunmarked. 
243055 unmarked/untested 


We have been эрооймед stockist of Amtron 
high quality construction kite, 
ОКО Transi fi 
UK92_ Telephone Ampli 
ОКТО Stereo Amp. 
Mao Signal Inlecior 
AMIFM Antenna Amplifier .. 43-23 
UK300 Four channel Radio Control 
Tranamitter .. 
UK310 Radio control Receiver 
UK325 "ОСА channel splitting 
unit 1000 and 2000 Hr ....... £ 
UK330 "GCX2" channei spiliting 
unit 1500 and 2500 н, E: 
UKUS Superheterodyne radio con- 
trol recelver .... ра» 
UKAS Resistor Box 
UK425 Capacitor Bo! 
UKSIS Capacitive discharge v 
tonte ignition for interni 
combustion engine 
Ж Many other kits available. 
trae Amtron catetogue. 


rt 


£t 


£1 10 General Purpose. fully tested FET’ 

£1 500 carbon tcsistore $. $. 1.2 watt. 

£1 100 Electroiyiec conden: 

£1 250 Ceramic Polyalyrenc, Silver Mica 
eic. Condenser 

£1 Polyester, Poly 
condensers 

£i 2$ Potentiometers esxorted. 


fbonate, Pager, etc. 


£1 250 Hiph Stab 1 


Жр Ў 
f ub X. 5% resistors. 


rted 


Spacers. ete. 

£1 25 Assorted Switches. rotary, lever, 
micro. toggle. etc. 

EI 50 Preset Potentiometers. 


* any Spacks Е4-50 X 


PIP 180 for each Pack. 


Dryfit Batteries 


Stand No223IEA WES 
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мылы аса а= ы CONDUCTORS сЕ ма вын 


Corner 


COMPLETE TELEPHONES 
NORMAL HOUSEHOLD TYPE AS 
SUPPUED TO THE POST OFFICE EX 6.70. 


Only 1.05, 


P & Р 45р EACH 


TELEPHONE DIALS 
Standard. Post Office type, Guaranteed In working order. 


Ünly 2] Г», _ P&P ёз EACH 
Yj 22 ГР 


Tested: and! 
Guaranteed 
Paks 
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144007 Sil, Rec. diodes, 


4 1000 РУ lamp plastic 55р 
вв! Reed Switches 1" long j* dia. 
10 ноп speed Р.О. type 55р 
H35 Mixed Diodes, Gorm. Gold bonded 
100 «с. Marked and Unmarked 
38 Short lead Transistors. 
30 чем Sücon Planar types 55p 
H39 Integrated circuna, 4 Gatos 
B amc 962.2 Flip орз amc 945__ббр 
нат Power Transistors 
L2. Сото. Pair 80 131/132 55р 
H63 2N3055 Type NPN Sil. power tran- 
КЕ Å sistors. Below spec. devices 55p 
hes 40381 Туре NPN Sil. cransistore 
4 10-5 can сотр. to H68 55р 
нбв 40382 Type PNP Sil. transistors 
4 55p 


TO-5 can comp. to H65 


С. Unmarked 
Untested Paks 


*! 50 и 55р in stock 
866 Garmanium Diodes 
150 мо АЕ 2 55p We hold 8 very large rangs of fully merked. tested and 
Silicon Diodes 00-7 glass guaranteed Transistors. Oiodes and Rectifiers at very 
100 єз 04200. 04202 55p Compete prices Please send for Free Catalogue 
вве 00 Sh, Codes в. mh. 55 - - 
100_ ‘квз атомов тре. р Our very popular 4p Transistors 
(AC; Exporimenters Pak of SS FULLY TESTEO & GUARANTEEO 
15 мостое Cru Orta supplied 55р КЗ ree ~a" PNP Silicon йоу. TO-5 сап 
нав NPN Silicon Trans, 23707-11 SS TYPE “В” PNP Silicon. plastic encapsulation 
40 range, tow noise amp. 55р SS TYPE “E” PNP Germanium AF or RF. 
TYPE "F^ NPN Sil li Ш м! 
BET] Sion TO-3 Cow POP EN 5p SS TYPE “б” NPN Slicon. similar Z7X300 range. 
E TYPE “Н” PNP Silicon. Similar ZTX500 range. 
нё? 3819 N Channal FETs plastic КЕЧ x 
10 case type 55p SS Venous Types 
AN OB net avs ror E|- 10, 2: ma БЯ 
anne] € €` ZB 
Make a rev counter E: High-speed a 
E ti 2 
for your car == magne IC 22 
> Ez] 22 
Tha TACHO BLOCK’. Thi bod etur == 22 
SS counters 2а 
= а digit | ) 24 ави 4 меһ E 
it thon reset 24v or 4Bv (iate whic 
$1. ‘10, сы = == Ul 


эмээ 


Co Rey No 820919 


E 


BI-PRE PAKI 


г "Telephone С 


Ex GPO Push: button 
Intercom Telephones 


Exactly as internal telephone systems still in everyday 
usa whore sutomatic internal exchanges have not yet 
taken over. Available in S, 10 or 15 ways. Complete 
with circuits and instructions. Necessary 24 рай cable 
22р per yard. Price of each instrument is independent 
of the number of ways. 


[27587 хус... 


Cable сеп be sent by Parcel Post. Post and Packing 
per 50 yds: 734p 


EXTENSION TELEPHONES 
71фр each p.p. 274p. 1.37} for 2 рр. $8o. These 
phones are extensions and do not contain bells, 


Electronic Transistor 
P» Complete lut iac. 
Ignition 26-60 v^» 
Ready built and tested unit £9.90 incl. VAT 
Now in kit form, wa effer this “up-to-themnute™ 
qlectronic ignition system, Simple to make. full 
instructions supplied, with these outstanding 
features: transistor and conventional switchabdity, 
‘burglar-proof lock-up and automatic alarm, negative 
апа positive compatibility, 


т 


УА) 


/// 


2 


WII 
Ш 


MUU 


New X-Hatch 


Our new, vastly improved Mark Two 
Cross-Hetch Generator із now available, 
Featuring plug-in ICs and a more sensitive sync, pick-up 
Circuit. The case ig virtually unbreskable—ideal for ihe 
angineer's toolbox—and only measures 3* x Б{” Х 3". 
We have already received a large order from a major TV 


аен 10.92 "£872 


чой only kt 
{includes VAT and Р & P. but по battories} 


Over 1000. à yi: 
f 


“4 


MMMM 


Transistors 


Mh 


ш 


4 X 1 X 1". 3Зрр.р. 5c. 


TELEPHONE: 


Dept.B. 222-224 WEST — — ну? ESSEX. 


1 (Plastic P дя 
Transistors ; 


ZA 


NOW IN TWO RANGES 
These ere 40W and "ЭОМ Silicon Plastic Power Tran- 
Sistors of the vary latest design. available іп NPN ог 
PNP at the most shatteringly low pnces o! all tme. 
We have been selling these successfully in quantity to 
all parts of the world and we are proud to offer them 
under our Tested and Guaranteed terms. 


RANGE 1 VCE, Мм. 15 1-12 13-25 26-50 
НЕЕ Min. 15 
40 Watt 22p 20p 180 
90 Wait 26р — 244p 22р 
RANGE 2VCE. Min. 40 
RANGE 2УСЕ. Min. 40 
HFE. Min, 40 
40 Watt 330 Зїр 29р 
ЗО Want 38jp 363р 3зр 


Complementary pairs matched for gain at 3 ampa, 11р 
exta per рай. Please atate NPN ог PNP on order 
LM380 AUDIO I.C. 

әз featured in Practical Wireless, December issue, 
сотріате with application data £1.10. 

INTEGRATEO CIRCUITS. 

We stock a large range Of 1.Св at vary competitive 
pices (from 11р each. These are all listed in our 
FREE Catalogue, ses coupon below. 


METRICATIGN CHARTS now availablo 
This fantastically detailed conversion calculator cares 
thousands of classified references between metnc and 
Brilish {апд U.S.A.) measurements al length, ores, 
volume. liquid measure, weights etc. 

Pocket Size 15р. 


Wall Chan 18р. 


LOW COST DUAL IN МНЕ I.C. SOCKETS = 
14 pin type at 16}р each 
16 pin type at 18. each 


BOOKS 
We have a large selection of Reference and Technical 
Books in stock. 


transistors and diodes, etc. 


2 LBS in weight for £1-10p 


Post and vm 274p. 


LLL 


is still leading in value 


Full of Short Lead Semiconductors & Elecironc 
Components, approx. 170. We guarantee at loast 30 
really high quality factory marked Transiatora PNP 
& NPN and a host of Oides & Rectifiers mounted on 
Printed Crrcuit Panels. Identification Chart supplied 
10 give some information on the Transistors, 

Tip P & Р on this Pak. 


Please ask for Pak P1.only бр 
LLLI 


Please send me the FREE Bi Pre-Pak Catalogue 


ALL PRICES INCLUDE 10% VAT 
NAME 
ADDRESS 
MINIMUM ORDER 50р CASH WITH ORDER PLEASE, 
Add 11p post and packing par order. OVERSEAS ADD 


EXTRA FOR POSTAGE. 
Suy these goods with Access. 
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SOUTHEND (0702) 46344. 
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| HART ELECTRO | 


AUDIO KITS SPRING BARGAIN SALE Gai prices ате shown: ашемиу orie 


50. BYX33.300. Mullard . 


F.M. TUNER 

This tatost addition to our range will be In pri aigned to offer 20. 
the beal possible lied 10 the е icap ie. 
tuning. ге an 
(5 ere are only 3 transistors. one IC and two 292. 


8 


have abandoned the 


components. 
kontal alza of only. 30. 2М697. Texas and Hughes ... 
20С8.18 ....... — 


cte 
and thla new unit hi 


и Balley amplifier melalwork thus tuming И 50, Е 
ЕЯ 30. BCiAL .. 
lor stereo. Metal case £2 55. An extended 20: OCa1O. Mullard 
wooden саве lo fil tuner and amplifser will be offered shortly. m. ACY Жена 
30. 2М1613. Tera. 
BAILEY/BURROWSIQUILTER PRE AMP. ] 
The beat engineered hit avaltable of the combined best ol three pre-amp di This is the раиса: OE 
Xil with no wiring to the controls. awitches Ог Inputs. A complete and sophisticated 5 input. do RBHEU AR - 
Signal processing stage for any power amplifier requiring up to tiv Input lor only £2050. S BET EC 
Front end only £19 44. Топа control only £114. c Ул. Мао сїюм, ТА БИШ 
2$. Мы. Motorola, 
30 WATT POWER AMPS. 30. 24388, Serco xe E 
Our best selling power amplifier, you сап better its perlormance or the quality of the kil and Ко» 
at only £8 M per channel, [t's amazing value 25. CLR 1108/115, 100962, WW Proset Cotvern 
800, WIW 220. Рісзвеу .... Е 


METALWORK, FRONT PLATES, WOODEN CASES 

These are Ihe things tal convert your hobby inio cost saving professional equipment. 
Remember Н the finished Job looks decent the wife won't worry about the money you spend. 
Complete metalwork lor Stereo Bailey 30's, preamp and power supply £5 40. Metal cover £1 60. 
Wooden caso £485. Front plate 1-37. 


DIGITAL MULTIMETER 
Our firat venture into Instruments and by the way It bet 
offering others. It (a о! course unique as If measures DC and AC volts, resistance, capacitanc 


selling it won't 


period, time and frequency. Not bad for £&$'s worth of paris, du SERBS ee YE ta H8 
STUART TAPE CIRCUITS 1. CRT DPMO-11. Mullard 3 £13.00 
Our printed circults and components offer (hc easy way to convert any sultable quality deck i . Ele .... ip 
into а very high quality Stereo Tape unit. Input and output lev uit Bailey pte атр, Hy pri 
Total cost varles but around £35 ів all you need. We can offer Tape heat ъ well if you want Y. но 
new one J 4 
‘All above hiis have fibreglass PCB's. Prices exclude VAT but РАР ia included. 2. Monitor. 80851. Marconi . £5.00 
Further Information Is in aur асв FREE il you send us a 9 in. X 410. S.A.E. Bacay, Ват Зан 
350. 79/344. Sway Phono soc. Carr .. 06р 
REPRINTS 100. SW 1587. 3 x 3PCO. Push button ew. 15р 
Post tree, по VAT. 200. АР 3W/. Rolary awitch > . 10р 
BAILEY 30W. 18р. 200. 6P SW. Rotary awitch 3» 
T E сеи [s M pa RES 
STUART TAPE RECORD! urner Front end. Guest .. ^ 
3 ae under ono ct fe |. Deram loudspeaker. Decca £200 
PRE AMP circuit and ossembly notes 15p. Also others too numerous 10 mention, рі 
Penylan Mill, O try, Sal 
enylan › Uswestry, oalop 
Personal callers are always welcome, but please note we arc closed all‘day Saturday 
— = 


MARCONI  TF.114H/S SIGNAL GENERATOR. Fre- 

TF 867 eds range: 10 KHz-72 MHz. Stability: 
SIGNAL 0.002%. High discrimination. plus crystal 

GENERATOR calibrator, Good r.t. waveform at all fre- 

Range: !SKHzio quencies. Protected thermocouple level moni 

30MHz. Output тог. Full spec. on request. £220. 

О.4ру то 4V ai 


13 or 75 ohms. TE 23433. QUANTIZATION DISTORTION 
Impedance with TESTER. Checks a.f. to pf. distortion of 
Hera Нот pcm. systems, Utilses system power suppl 
(guod) check Output lavol: Variabla in 1 dB steps, from 

r Wi 7 201,42 dam, Accuracy: 02 da at +2 dB. 


facili 
handbook. £138 d 


TRATIELS 


MONEY BACK IF NOT SATISFIED 
all beand new, full spec. Top grade. 
за fabulous NEW catalogue. Send SAE 
те. 
| ^8 pin * H 
та ED 5 17p! Til2091.i,22, 
BiG'4panelclip &RED LED 28р. GREEN  &cli 89р 
INFRA RED LED £I. ICphoto amp4 4p.& ampis« itch Bop 


ШЙ ЕЙ 5 o-s0r.0n.£1-69 


Minitron type 0-SanpiL © 1:19. SOCKETS 13р. 


IE DIGITAL CLOCK cures. 


Texas etc with 4 displayet12-Gdispiaysichipela. РБС 
1 Exe 


T.F.995A/1 F.M/A.M. SIGNAL GENERA- 
ngo: 2 MHz ta 216 MHz. Built-in 


RACAL UNIVERSAL COUNTER/ 
TIMER 54550 [CT488} 


T.F.8010/1/5 A.M. SIGNAL GENERATOR. 

e. 10 MHz to 485 MHz. Bumin 
crystal calibrator. Internal and external sine 
s.m. External pulse modulation. Calibration 
Accuracy: Using crystal calibrator, wiin 


measurement 


£02X over entite frequency range R.F. oh ees Mostek date & alarm chips w splays 
Output level O- 19V to IV source c.m. £249, | MHZ: юше. ЦВ: АП parts & case. National chip. 4digit £20. 6x£23. 
ОА.1034А/3 H.F. SPECTRUM ANALYSER iod a 


measure- 
ments. Input senssiiwty vanabie from JOOMV 
to BV, threo Independent inputa. self-check 
etc. Full spec. on request. £145. 


TM6448. 
пор 10 30 MHz, Measures rela- 
iive amplitudes up te 60 dB. Spectrum width 
0-30 KHz. Sweep duration: 0-1, 0-3, 1. 3.10. 
SO ud candem oup Full spec оп request 


‘extension uni type 
00 Hz 


wi H е SAS 
at integrated eircuits; 337 
741:8pin 29р, 1099 & 14pin27p 748 33р 709 2ip|fully £8 
710 35p 723 ze timer 79р 2,414 rx.£l10[bont 
703 rf if 28р mc1310&led £26 тс1339 $1.20  TADIOO &if £2 | 


1AMP+ REGULATOR 7805,5(&7-20)V. also 12 & 15У 61:49 
AUDIO AMPS:mfc4ooo 50р; |&2W€IH9; 3W£ [:29,6W... | 
gates 7400 etc 16Р 7413 32P_7447 51-25 Ой TTL 

БЕНИ l on 7 cat. #00019 low prices. 


NEW l6pin counter/driver 90/47 £2-25 :b.PEN 69р. 
ОП. SOCKETS: Prof esional T АО rof ile 8 j8 Pin SP 


283055 33p.four £1.  BC107, BC108,BC109 all 7p ec 
ІК914 Эр ZENERS BZY88 8р.1л RECTS 50% 31P В00у 5p.BRIDGE 20р 
FETS:285819 19p 2N3823E 20р &415Е 25Р ВС1Н2/3/4 ТОР 
| BC212/3/4 11р ВСҮТО 19р BD!31/2 35p ea. ВЕУ5 У23 15рТ1583 25р 
282926 Oy 7p 283053 15р 293702/3/4/5/6/7/8/9/ 10/11 all 9p ез! 
N3905/6 Тир HEATSINKS 5f/TO5 18f/TO018 Sp.TOZ:4YL 29р TV) 149) 
CAPACITORS 29v10,50,T00uf 5р.015С5 hp.PRESÉTS 5p.CARBO! 


CAPACITORS +20, s N= 

POTS LP Switchs| IP Dual 5 5P ULTRASONIC TRANSDUCERS £2c 
| Ире pus FLOORESCENT ШОН TS WIS [VOLT E289" 
| 


АМ ЕВ Моде: 7X inchmatic]. 
T.F.8018/3/8 A M. SIGNAL GENERATOR. eia ga IL TI METER Modet 7X (Pancimnancl 
Freq. range: 12 MHz to 485 MHz in livebands. AVO MULTIMETER Моде! 8X (Panclimatic). 

crystal calibeator. Full spac. on £32. Cases, prods and leads extra. 
£220. TF. 1066A F.M./A.M. SIGNAL GENERA- 
TOR. Freq. range: TOMHz to 470MHr. Carrier 
generated directly at output frequency. Freq. 
зиаБЯлу: 0.0025% Stepped as well as con- 
tinuousty variable. inferna! modulation 81 1 and 
5KHz. £325. 
СТ. 373 TEST SET. Oscillator: 17c/s- 
T7Oko's 1X, tics ві ambient temp 
t 


s.d. ед 
approx. SOOmV 10 130V basic range. 250mV 
to 1300У patreme limits. Full spec. on 
request. 


£98. 
АМО MODEL 3 VALVE TESTER. Enables 
T111 ГОВАМО — TRANSISTORUED Comprehensive charecteristics to be plotted 


SUPPLY. Mains input 110V or 230V, output =з y: 

SUPE; Mere прыт LIOV on 30У. anei Measures valves on 3 simple good/bad 

E 7 AVO CT 180 VALVE TESTER. As above 
but in portable valise form. £65. 


ШОН N CRICHTON Viewing by appointment only- ADD 10% VAT TO PRICES. P&P 10Р CWO. 
Pear eh | | Heh ESE CNS eer 91901100105 РО. BOX 29 BRACKNELL.B E 
ondon, 3.49.20 Please phone 01-540 9534 | 5 


—M А 
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AUDIDTRONIC Model АТМ1 
Top value 1,000 
эрү pocket multi 
meter. Ronges — 
0/10/50/250/ 000 
volt AC end Di 
DG current 0. IMA! 
А, Rosistence: 
is ohms. 
Decibels: —10 10 
+2248. Size 90 x 
60 x 28mm, 
Completa with 
dead: 


leads. 
OUR PRICE £2.95 


P&P 15р 


AUDIOTRONIC Model АТМ5 
ү moulded 


case with isa 
lar .; al 
200v 


booklet. Sige! 121 x 73 x 28mm. 
QUR PRICE £3.50 P&P 15р 


MODEL C1092 MULTIMETER 
Features 5,000 opy 

jenat movement 

нете E 
ohms adjustment 


do oc 0. AE 
30, 1,200V АС 


КЛАР 028/30) 300/800 
8,009 ору}. 0С 


per 
© о -3 


А патек, 


A x 1.000. —10 to +1698, 
with battery, test [mads end 
"x 73 x 28mm. 


P&P 35р 


QUR PRICE £3.75 


MOOEL ШЕ 7 MULTIMETER 


10, 

class, pup 

manufactured In 
SSR to the high: 


standards. 
25/10/80/ 230" 

500/1000V DC, 
2! КЕШЕ 

500/1000 A 
OG surret 10бша/ 

Об 1A. 
о 300 [S 
3/30/300k/3 Meg. — 
ohms. Complete" “with. batteries, test 


loads, instructions and a sturdy stee! 
carrying case, 


QUR PRICE £4.95 


РМР25р 
——} 0.25/1.25/2.5/8/10/ 


MODEL TH12 
20,000 ору, Overload 
protection. Slide switch 
lector: 00 2872.510) 
507 . 0/1 


С. 
Q/3k/30k/300k/3 Megohms, —20 to 
*50dB, 


QUR PRICE £5.95 P&P 15р 


ИТ Model 720X VOM 


250 mA. [E ir 
2 Megohrm. 

QUR PRICE 
£5.97 


PRP 20p 


MODEL РЕ436 
20,000 cav DC. 
8000 ору АС. 
Mirror seale 
6/31 2/30/120/ 
600V DC. 3/30/ 
120/500v DC. 


mA. 
10/100k /1 ео Meg Ohm. 
2010 + 46dB, 


OUR PRICE £6.97 


P&P 15р. 


U4323 MULTIMETER 
nit with aodio 

oscillator, Suttable 

for generat receiver 
Tuning, 

9: Sos 7 


B AS 1018) 288/500/1000V AC, 0,05} 
0.5/5/50/500тА DC. Reustance: 5/ 
50/500 ohms/5/10/100k ohrm/1Meg. 
Battery operated. Size: 160 x 97 x 
40mm. Supplied in carrying case com: 
plete with test leads. 


OUR PRICE £7.00 


PEP 20р 


MODEL HIOKI 730X 


30.000 apy. Over 
load protection, 


U4312 MULTIMETER 
extremely sturdy 
rumeni for 
general etectrical 

is, 6670p, 
0/0,3/1,5/7.5/30/ 
S0/tS0/300/600/ 


1,5/6/15/150/60/ 
800mA71/1.5/6A. 


00 А/ 
1,5/6А AC. 0/200/3k/30k ohms. DC 
accuracy 1X. AC 1,5%. Knife edge 
painter, mirror scale, Complete with 
sturdy metal carrylng case, loads and. 
itructions, 


OUR PRICE £9.75 


MODEL TE300 
0,000орм, Mirror 
AR Overload | 
proteston 070 0/0. АШ 
0/300/ 
DIEM 


DUR PRICE £7.50 
U4324 MULTIMETER 


High sensitivity, over. 
load 


wo бетек 
ор, anges: 
0.6/1. 2/8/12/300 


im 1. HERR 200v 


РЕР 15р 


Ae БОИ 
560/600 
090 500 "0.06 Q6/06/ 
Оба рс. 
03/3/30/300mA, 
SA AC Кенес 
25/500 ohm:/0,5/5/50/500k ahrm/5 


Mohms. Decibels: —10 to +1298. Sue 
167 x 98 x 63mm. Supplied eomp- 
late with test leads, spare diode and. 
instructions, 


OUR PRICE £8.00 P&P 20р 
TMK MOGEL т\їзак _ 


QUR PRICE £14.95 


46 rangos, mirror 
scale. kv OC 
50k/V А! 

D Volt: 0, 125/ 


ERI AEDEM 
500/1000, AC Volts 
a SES 19/25/80) 
125/250/500/ 
РЕ е 
25/500; 
50/250/500тА/5/ 
10A. Aaistence: 
10«/t00&/1 Mog/ 


10 Meg ohms. ~20 to *В1,54В, 
P&P 17р 


OUR PRICE £8.50 


250/800) 1008 А 
Сатет выд 
25/100mA/0.5/25A. 


ohms. Size: 205 x 110 x Ватт. Su 
plied complate eU. Hoos es 
Clips and steel 


P&P 20р 


6 30/80/300 600, 
1200V DC. 12/60; | моде 500 
120/800/1200У AC. 30,000 opy with 
60/pA/ ‘overload protect- 
30mA/300mA. tion, Mirror scale, 
2K/200K/ 910.5/2.5110/25/ 
2 Meg Ohm. 00/250/500/ 

10107 6390. D 
OUR PRICE £7.50 50/50/1000 
PUP 166. ae. iSt д/Ы/бо/ 


500m 
0/60k/6 КЕЕ megohms. 


OUR PRICE £1395 са. paid 
Leather сазе for above £1.75. 


НІОКІ 750X VOLT- onm; 
MILLIAMETER 
43 ranges: 0-0.2/0.6/ 
5/3/6/12/30/60/ 150. 
300/600/1,200V ОС. 
9-2/6/1/30/60/120/ 
300/600/1.200У АС, 
Current: 0—30/60чА/ 
1.5/3/19/307150/300 


als: —10 to +1788. 
0 38/18/30/60/ 120/000 
3% ОС, = 4% AC. Santi: 
£0,000 ору De, "5,060 opv AC. d inch 
ЧН. Bult in protection. Size: 57 к | 
02 x 


QUR PRICE £11.95 


HIOKI МООЕЕ 700X 
100,0000pv. Overload 
protection, Mirror scale, 
0,3/0,6/1.2/1.5/3/6/ 
12/30/80/120/300/ 
600/1200V 
1. О 
300/600/1200V 
19/3002 /3/8/ 30/80! 
150/500mA/6/12A DC. 
2k/200k/2M/ 20M Ohms. 
—20 to *63dB. 


PRP 40р 


p 


2 


P&P20p. 


aN TU 
Model HT 10084 MULTIMETER 
Overload protected, 
shock prool circuits, 
9.5 with 
Sonstivity | 

100kv. pandy ia) 
switch. Ran /2 5] 
1/50/280/500/ 1.00 000 
Volts OC. 2.5/10/50/ 

250/1,000 Volts AC, 

nice” 0-: SE 
Мед. 

ОС ештет: 10/29 004/2.,5/25/260 

mA/10A. AC current: -0-10A, 20 
to +6288. Operates from 2 х 1.5V 
batteries. Site: 180 x 134 x 29mm, 
OUR PRICE £15.00 papa 
MODEL AS.100D VOM 
100,000 ору, 1 D 
Mirror seat 
Bulit-in meter 
protection. 0/3/ 
12/60/120/300/ 
600/1200v DC. 
0/6:30/120/300; 
600V AC.0/10pA/ 
6/60/300mA, 
12Amp.0/2k; 
200K/2M, 200 Meg 


OUR PRICE £87 Ux Ohm. 2010 - 17dB. 5. 
ib DUR PRICE £17.50 rer р 

UST Clamp VOLT KAMQDEN HM7208 FET VOM 

АММЕТЕВ Joput impedance 10 

For measuring AC volt. 

Sai ee а. 

300/600 АС. Current 50/250/1 

10/25/7100/250/500 Re «Бол 5/25/250 

54x domm. Complete, 0/5k/50k/500k/5 м 

with carrying case, lends 500 Megohms 

ond тими. OUR PRICE 

QUR PRICE £10.50 P&P 20р | £21.00 P&P30p 


PAP 250 
E 


RODEN 72.200 Multitester 


ору 
Overload protected. 
Mirror scale, 


S6adB,0/2k/200K/ 
2 Meg/200 Megohms, 


OUR PRICE £22.50 рар зор 
U4317 ЕЩЕ 


ес 


instrum 
nd laboratory work. 
Knife edge pornter, 
тт. MFO seale. 
° 0 8)8°$710/28/$0/100/280/500/ 1000 
YDE 00502 S 10/25/507 100/2507 
AC. Current: 50uA/0. 
А De. 94 1%) 
0.5/1/5/10/80/250mA/ SA AC. Йөз. 
5/10/100/200 ohmi/1/3/ 
7516 *10dB 
Batiory operated. Siza: 210 x 115 х 
90mm, Supplied in carrying case com- 
plete with leads. 


QUR PRICE £15.00 


TMK 100k LAB TESTER 
100,0000pv, 6%" 
scale. Burrer 


Decit 


P&P 20p 


ay AC 
oe Мона: 0.5/2.5/ 
10/50/250/1000V 
AC. uius 


500, 

PAM "10/100 /10/ 

Я M Resistence: 
1k/10k/100k/10. /100 Mag ohms, 


to lastic eus 
with carrying handle, Site: 190 x 172 
х 99mm, 


OUR PRICE £19.95 рар 25р 


MOOEL 04311 Sub-standard 
Multi-range Volt-Ammeter 
Sensitivity 330 

Ohms/ Volt AC 


and ОС. 
Accursey 0.5% 
OC, 1% АС. 
Scale lengths 


0130077 Sou A; 


7.5/15/30/75/ 

150/300/750mA/ 

1.5/3/7.5А 

91S /150/300/750mv 1. San Бл 

30/15/150/300/250V DE: В/7вотм 
5a ms 8/18/30 [25 /156/300/ 750v. 

Pru Sui 


cut out di 
tied complete with test le 
and teat certificates, 


QUA PRICE £49.00 — P&P50p 


TE40 HIGH SENSITIVITY 
АС VO EUM ETER 
10 Meg " 
Jo aremt 0.00 
3/3/11/30/1007 
300v AMS. 
Scpi- 12M Hr. 
—40 to *50dB. 
supplied complete 


with leads and 
instructions, 


OUR PRICE £17.50 рар 25p 
TEBS VALVE VOLTMETER 


28 ranges. DC volts 
1.52 1200V. АС 
votts 1 5-1500V. 
Resistance up ta 
1000 Megahms, 
200/240V АС 
retion. Com- 
with probe 
instructions. 


QUR PRICE £17.50 
Additional probes avallable 
F £2.12, HV £2.50 


LB3 TRANSISTOR VESTER 
Tests ICO and В. 
PNP/NPN, Operates 
from 9У battery. 
Instructions supplied. 


ice. Supp: 
s, manual 


OUR PRICE 
£3.95 рар 


P&P 30р | 


OUR PRICE £10.50 


| OUR PRICE £15.95 


a67 


MODEL AF.105 VOM 

50.000 орм. Mirror 

scale, Ме! 
protection. 

0/:3/3/12160/120/ 

300/800 1200У ОС. 

0/8/30/120/ 

300/600'1200v DC. 

0/30нА 6/ 

60 300 mA; 

12 Amp. Of10K/ 

1m/t0m/100 

Mag Ohms.—20 to 


OUR PRICE £12.50 
L84 TRANSISTOR 
TESTER 


17d8. 
P&P 205, 


Tests PNP or NPN 
transistors. Audio 
indication. Operates 
on two 1.5V 
batteries. Complete 
with instructam etc. 


DUR PRICE 
£4.50 P&P 20p 


U4341 Multimeter & 
Transistor Тепе 


27 ranges. 16,7! 
чено proiecte 


/6/ 
Sorts ООО 
De. 18/7. 5/30/150/ 
300/750" 
И, A, в/ 
6/60/600mA DC. 
9.3/3/30/300mé AC, 
Яезінапсе: 0.06; 
06/58/20/60/20ок оһта/2 Mohms. 
Battery operated, Supplied complete. 
with probes, leeds and steel carrying 
case, Size: 115 x 215 x 90mm. 


P&P 20р 


KAMODEN HMG500 
insulation resistance tester 
flange 0— 1,000 
Megohms, $00. 
Battery operated. 
Wide pt ake cleat 


mut 
ИО with 
del; ng 
Ena, battler and instructions 


OUR PRICE £19.95 — PaPaop 


S100TR MULTIMETER 


TRANSISTOR TESTER 
100,0000pv. Mirror 
scala, Overload 


Mes 
E LUN 
Transistor tester measures Alpha, Beta 


and ICD. Comptete with instructions, 
batteries and leads. 


PEP 25р 
cis ) PULSE OSCILLOSCOPE 


Bandwidth: 10MHz, 
Sensitivity ot PRIMO 
VRMS/mm: 0.1—2$. 
HOR, AMP. Band 
width: S00kHz, 
Sensitivity ay 100kHr 
тт: 0.3-25 
Preset triggered sw 
30c. 
kHz in nie ranges Calibrator pips. 
220 x 360 x 430mm. 116=230V AC. 


OUR PRICE £39.00 — cer. paid 


m 
RUSSIAN CIt6 Double Beam 


OSCILLOSCOPE 
5 МНЕ pass band, 
Separate Y! and Y2 
amplifiers. Rectang 
sali on nie 


тот pss 
Free ora tee 


completa with sll accessories 
and mattuction manual. 


OUR PRICE £87.00 Carr. psi 


MODEL TE15 
GRIO DIP METER 
Fransintorised Spe 


Frequency range 
440k: ~280MHe 
тых coils, 500UA, 
meter. SV battery 
Operation, Size: 
180 x BU x 0mm. 


QUR PRICE £19.95 


РАР 20р 


Also see following pages 


ALL PRICES 
EXCLUDE VAT 
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Also see | Also see previous page | 


SWR METER Model SWR3 
Handy SWR meter for 
trarambtier antanna align- 
ment, with builtin fied 
ИА meter: Accuracy 
5%. Impedencs 52" Indi 
ator 100uA DC. Full 

le 5 section collapyblw 
zntenna, Size 145» 50 х 


m. 
QUR PRICE £4.25 


AT201 Decade 
ATTENUATOR 


P&P 25р 


0—1114В, 0.148 
steps. Impedance 600 ohms. Input 
Bower maximum 304m. Size: 180 x 


,DUR PRICE £12.50 
TRANSISTORISEO LER А.С. 
BR/8 MEASURING BRIDGE 


А new ponabie 
rige offering 
excellent range ond 

| accuracy at low 

| Ranges: А 
117 meg 5 
Ranges 21% LY M — 11 
HENRY 6 Ranges 2 = X C.10pF > 
311079 6 Ranges + 2% TURNS 
RATIO t : 1/1000--1 17100, 6 

Renges * 1%. Bndgs voltage at 1.000 

cos Operated trom 9 volt, 100 А 

Matec indication, Attractive 2 tone 

metal case. Sire 7% a 5 к Zin. 


QUR PRICE £25.00 PAP 26р. 
TE16A TRANSISTORISED 


SIGNAL GENERATOR 
S ranges 400kHz == 


lex ре! 
instrument qr 


dy чт 
е оп dV 
E 


n. a 
X 149 x 82mm. Complete 
instructions and leads. 


QUR PRICE £8.97 P&P 25р 


MODEL TE20 RF SIGNAL 
GENERATOR 


Pa? 370. "P5200 Regulated POWER 


MC A220 Automatic ' 


Voltage Stabiliser 
Input 88—125V AC or 
176—250V AC. Dutput 
120V AC or 240V AC. 
200V/A rating. P&P 50p 


QUR PRICE £11.97 


PS100B ARTT POWER 
SUPPLY UNIT 


Outpu! ce 
E Vocu 

163 Amp. Meter'o | 
monitor current, 

Loput 220/240У АС. 

ips х 82 х 


DUR mite £11.97 pap 25р 


SUPPLY UNIT 

Solid state, Variable 

output 5--20V DC 

up to 2 Amp, Inde. 

pendent meters to 

monhtorvoltege and 
метеп. Outpi 

S20 40V AC. 

Sire: 190 136 к 


8mm. 
QUR PRICE £19.95 — PaP25p 


В\/ 05 Vernier TUNING DIAL 


SKYFON t00mW 
OUR PRICE £24.95 per pair 
P302 Two Channel 300mW 

QUR PRICE £52.50 per pair 
P1003 Thres Channet Wat 

DUR PRICE £71.25 per pair 
P&P 50p per pair 

NB. Licence required for use in UK 


LASK YS 


DT55G DIGITAL CLOCKS 


оп/о!! 


iuto. 
rm "sep" cm Miuminated rot- 
dial wath hours, minutes and sec- 


Master and two substations. Can be 
used on desk or wall mounted. Comp- 
leto with cable and batteries 


1Н02$ STEREO HEADPHONES. 


POWER RHEOSTATS 
High quality ceramic 
construction. Wind- 
ings embedded In 
vitreous enamel 
Heavy duty brush 

н. Continuous 
rating, Vide сасу 

soc 


le fem 
онде "able 


25 WATT 10/25/50/100/250/500/ 

1000/2500 Ohm» £1.15 P&P 10р 

50 0 WATT 10/25/50/100/250/500/ 
00/5000 О! 


"fr 62 P&P 10р 
100 WATT 15/101 28/501 00/2507 

тоо АТ ‘Ohm 

s 34 РЫР 15р 


AUTO TRANSFORMERS 
0/115/260У, Step up or step down. 
Fully shrouded. 


Bull 


Six bands. 420kH2— BowaTts — £2. P&P 18p 
MEIN ойе wowaTts £3.50 PeP 18 
variable audio output. 300 мАТТЬ 450 РЫР 235 
у 2 Lo Audio i soowaTTs £6.95 P&e33p 
РИ 2do0-240V AE, Sinisa | 100watts £9.50 — P&P 3p 
я бя 150mm. Complete with test | 1500 WATTS dep P&P 43р 
OUR PRICE £17.50 Paraon | АТВ £4495 paren 
ТЕ-200 RF SIGNAL 
GENERATOR CP110 CHASSIS PUNCH SET 


Accursta wide range 
‘signal generstor. 
covering 120 kHr.500 
МНЕ on 6 band: 
Directly calibra 
Variable R.F. 
attenustor audio output, Xtal socket 
dor calibration, 220/240V ac 
Brond new with instructions. 

Size 140mm a 218mm a 170mm. 


OUR PRICE £17.50 P&P Зор. 


ARF 300 AF/RF БЫНА 
GENERATOR 
All transixtorised 
compact fully 
portable, AF sing 
Hz to 220 


squan 
wava 18H te 100k 
w Ce 


‘Sine wey 
PP RE 1D0kH: to 
200MH2. Output 


imum. 
220/240V АС operation, d 
with Instructions end (aads. 


OUR PRICE £29.95- P&P Sop 
MOE MG 100 SINE SQUARE 


LAU 


g WAVE AUDIO 
` О GENERATOR 
Range 19. 
220,000Hz Sine 


220/240v. А.С. 


OUR PRICE £19.95 PAP 37p. 


SG, 


[e Tim 
Beeg? 
perd METRE 


1 1/8" punches complets with EH 
and accessories. 


OUR PRICE £3.00 РЕР 40р 


YAMABISHI VARIABLE 


VOLTAGE TRANSFORMERS 
AED gut 


оса Ae PANEL MOUNTING 
ооо зор 
25А £12.00 Зыр 


240° Wide Angle 1mA METE BS 
MW 1-6 60x6 0mm 


£650 PAP ise 
MW 1-8 80x80mm 
£690 PaP 15р 


RUHG Reflex Horn Speaker 
Built-in driver 

unit, Impedence 
16 ohms. Power 


QUR PRICE £4.97 
TRIO 995905 RECEIVER 


РЕР 30p 


Four bands cov 


650kHz to 30 
МНЕ continu oul 


slectrical band 


ohm output 

CW, ANL, vai 

separate band ed: 
uency 445kHz, audlo output 1% watt, 
Variable RF and AF gain controls, 
115/250V AC, with Instructions, 


Our Price £42.50 БАЛ 


PAID ` 
TRIO TR2200 TRANSCEIVER 


Wil vatum эла 
recetva on six 
channelt between 
а 


ernal supply. 
Built-In charger 
for Ni-Cad сеня 
Powstivolume 
. qualch control, channel sel- 
actor, mic, socket, earphone/external 
speaker socket, Compiote with micro- 
phone and 144.48. 144.72 & 145.32 
crystals, Size: 134 x SB x 180mm. 


OUR PRICE £79.50 


BELTEK W5400 CAR 
TRANSCEIVER 


Cart.paid 


volume, saueich and channel select: 
ог, Internal 3” speaker. Complete 
with dynamic mic. PTT switch, three 
sats ol crystals for 144.48, 144, and 
145MHz, mounting bracket 
troctions, Size: 150 x 70 x 220m 


OUR PRICE £75.00 Par sop 


0Н025 STEREO HEADPHONES 
Wonderful value 
МЫ 
ormanc® 
combined. Adjust: 
able head band, 
impedence 8 ohms. 
20- 12,000Hz 
Complete with 


lead ond plug. eset 


OUR PRICE £2.50 P&P 30р 


Low cost with exc 
elient response. Foam 
rubbi ips. Adjust: 
able pd, ohm 
"mp "aue, 
НН 
Complete with cabie 
and stereo jack plug. 


OUR PRICE £2. бо 


SH8OV MONO/STEREO 
НЕАОРНОМЕЅ m 
Volume control tor 

cach channel. 4/16 ohms 
impedence. Frequency 
response 20H1 - 18% На, 
Complete with 10ft. 
coiled lead and jeck plug. 


P&P 20p 


Microphone 
Moving сой. Idea! 
for language 


Headphone прак 16 ohmt. Mic- 
'ophone impedence 200 ohms. 


QUR PRICE £5.95 


EMI КЕЛЕЛЕ 
Мода! 350 13 n 
ве ео 
20-20. 15 wi 
RMS. Availabie B or 
35 ohms, 

OUR PRICE 
£7.25 each P&P 37p. 
Model 450 13x B" with 1 
mm ooo EIDEM d 


Ras. WAS, нь В o Bor 15 ohms 2 
OUR PRICE £3.62 each P&P 25р 


PEP 30p 


OUR PRICE £5.25 P&P 50р 


TE1035 Stereo HEAOPHONES 
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HIGH QUALITY 
CONSTRUCTION 
KITS 


WE ARE 
APPOINTED 
STOCKISTS AT 
ALL BRANCHES 


JOSTY 


All kits are complete with compre- 
hensive вазу to foltow instructions and 
covared by full guarantee. 

Post and Packing 15р per kit. 


AF20 Mono amplifier. = 


ATS Automatic light control. 
AT25 Window wiper robots... £5. 
AT30 Photo call switch unit... £5.70 
АТБО 400W triac light 

dimmer/speed control... £4.80 
АТББ 2,200 


GP304 Circuit bosrd. 
GP310 Stereo preamplifier 


onds. Automatically turns off radio, ЖА 9..... £21 

ТУ. inann me А7 GUIJO Tremola моћна. E. 

D m when requil T 

О mpra sed, | APOT lode deer ЕЗ2 

250V -3 Amp. H E270 

QUR PRICE £5.95 P&P 30p нЕ E 

Е E330 Decoder алол) £9.96 

KE630 3 Stetion INTERCOM HESBO lwrf oht сепи £4.94 
ААА ; 
СУ 

Ао ЗАР) 


Light head. idi 
OC Gf | ih EpL 
Fir MM: OUR PRICE £3.30 
UR P! (No VAT) 
ДЫНА ЕЕ 
OUR PRICE AET 100mW output stage. EH 
£1.97 P&P 30p 5 90 
к 1 
TE1018 Deluxe Mona High Al 25 
Impedence Headset, 06 
ass fih 99p 
AED Trab 99р 
АЕТО СС! 99р 
DUR PRICE £2.25 РЕР 30р 


No Soldering required. All connect. 
made with ШИ) clips. Kit includes 
alt ind wire Including sar-piece, 
ive all normal brosdcasts on 
Madium Wave 535--1605kH2, Oper: 
etes irom slandard 9V battery or 
Solar Cel! included. 


OUR PRICE £1.30 P&P 30p 


SPECIAL BARGAIN 1! 


STEREQSOUNO SPEAKERS 


tinish. Size: 
368x 229 x 
190mm. 8 ohms. 
8 watts RMS, 16 


watts peak. 
Completa with 
Din тега. 


OUR PRICE £12195 par sop. 
OUR PRICE £3.97 — PaP sop | ЗАЛЕ ; 
BHO0 HEADSET and Boom 


BARGAIN! | 
FERGUSON 

3406 НЕЕ! 

SPEAKERS 


High quality 2 way speaker systems, 
25'Warts, 4-8 onma 4DHs-- 10k Hz 
Suv: 560 x 340 x 255mm. approx. 
Wood grain (па with black fronts. 


OUR PRICE £26.95 pr. РЬР £1 


Model А1018 
FM TUNER 
COTES 
SIF naga and 
double tuned 
фео 


For use with most amplifiers, Covers 


i— IOBMHz. Powered 


9V battery, 
DUR PRICE £13.50 


P&P 30p 


Stereo multiplex adapter £6.45 extre. 


ALL PRICES 
EXCLUDE VAT 
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(SEW) CLEAR PLASTIC PANEL METERS 


USED EXTENSIVELY BY INDUSTRY, GOVERNMENT DEPARTMENTS, EDUCATIONAL AUTHORITIES ETC. 


Over 200 ranges in stock—other ranges to order. Quantity discounts available. Send for fully Illustrated brochure. 


CLEAR PLASTIC MODEL 50640 
Size: 85 x 54mm 


CLEAR PLASTIC MDDEL SW100 
Size: 100 x 30mm 


50uA .. £460 
100uA £4.50 
000A £430 
50-0-500A £A 50 
100.0-100uA,, £4.45 
IMA . £430 
1A DC . (азо 
5A DC 1 £430 
20v 0С £430 
50У DC £440 300V AC 14.45 
300V ОС #430 VU Meter £490 


*items with asterisk are Moving fron 
type, all others are Moving Coil 


CLEAR PLASTIC MODEL 50830 
Size. 110 x 83mm 


CLEAR PLASTIC MODEL MR 65Р 
Sire: B6 x 78mm 


500A 13.95 

1385 

1380 

3.76 

£385 

£3.80 

£370 

£370 

£370 

£370 

1370 

1370 

£3.70 

ЗА DC £330 

5A ОС £3.70 

15ADC . 2 £3.70 

20ADC . 7 £380 

30A OC £385 

50А ОС 14.05 

5V DC 1370 

10У бс £3.70 

M £3.70 

оу £3.70 

150v Dc 1370 М 
у Df £3.70 ut 

15V AC £3.80 500тА AC `. * £3.70 


= = 


500.0 500uA |. 
1mA E 


VU Meter . 


300V AC .. 
$ Meter 1тА .. 
vu h 


CLEAR PLASTIC MODEL MR38P 


Size 42 x 42mm 


MODEL ED107 EDUCATIONAL METER 
Size: 100 x 90 x 150mm Including terminals 


A tange o! high quality 
moving coil instruments 
fo! 


ideal for school experi- | 
ments and other bench ] 
applicetions, 3” mirror = 
scale. The meter move- | 
ment i$ easily accessible ГР 
to сипоси internal 
wor | 
ч = 
LER anes 
y uak 
1A 
20 oc 300v DC 
VOC... во 
10v ОС Sooma/SA ОС 1850 
15V ОС 5V/50V DC . £860 
20v ОС 5У/15У DC 7 £960 
Sov oc lA/ISADC . #860 


BAKELITE MODEL $80 Enlarged Window 
Site: 80 x 80mm 


500A. £4.50 
1004 А £445 
$00uA 1420 
50 0.50% £446 | 
1000-100uA.. £440 

mA .. 4.20 
lADC #420 ] 
бА ОС £420 
20v Dc 1420 
50У DC £420 

00V 420 
300V AC £430 
VU Meter £4.70 
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| CALL INTO YOUR 
NEAREST LASKYS 
BRANCH OR ORDER 
WITH CONFIDENCE 
BY MAIL ORDER 


CENTRAL LONDON 


481 OXFORO $T. (Opening late Apri) 


10 TOTTENHAM СТ, ND. 01-637 2232 
27 TOTTENHAM CT. RO. 01-535 3715 
33 TOTTENHAM CT. RO. 01-636 2605 
42/45 TOTTENHAM СТ. RD. 01-36 0845 
87 YOTTEHHAM CT. RO, 01-580 3739 
157/8 ТОТТЕММАМ СТ. RD. 01-580 0670 
3 LISLE SY. wC2 01-437 8204 
M LISLE ST. WO 01-437 9155 
118 EDGWARE RD. W2 01-723 9789 
193 EDGWARE RD. W2 01.723 6211 
107 EDGWARE RD. W2 01-723 3271 
311 EOGWARE RD. W2 01-161 0387 
346 EOGWARE RD, W2 01-723 4453 
382 EOGWARE RD. W2 01-723 4194 

01.353 5812 


01.353 


86 SOUTH ST, ROMFORD 70-20118 


53/57 САМОЕН RO., TUNBRIOGE WELLS 
0892-23242 


LEICESTERSHIRE 


45 MARKET PLACE, LEICESTER 
0533-537678 


SURREY 


CLEAR PLASTIC MODEL MR 52P 
Size. 60 x 60mm ў 


1046 WMITGIFT CENTRE, CROYOON 


01-681 3027 
27 EOEN ST. KINGSTON 01-546 7845 
32 HILL ST. RICHMOND 01.948 1441 


116 CORPORATION ST., BIRMINGHAM 
(Opening shortly) 


ALL BRANCHES OPEN FROM 
9am to брт МОН. TO SAT. 
HEAD OFFICE AND MAIL 
ORDER DEPARTMENT 


AUDIOTRONIC HDUSE, 


CLEAR PLASTIC MODEL МЯ B5P 
Size: 120 x 110mm 


300v DC 1520 
15v ac 30 
300V АС. . £830 
SMete IMA.. £5.20 
VU Meter 6.55 
1A АС 1520 
6A А ‚ £6.20 
20V DC 10A AC 1£820 
5üv DC 20А AC £820 
150V DC 30A AC * £5.20 


VU Meter... 


[ CLEAR PLASTIC MODEL $0460 
Size? 59 x 46mm 


100mV DC 


THE HYDE INDUSTRIAL ESTATE, 
THE HYDE, LONDON ММ 5JJ. 
TELEPHONE: 01.205 3735 & 5651. 


MAIL ORDER SPECIALISTS 

We offer a speedy and efficient 
Service by mal order 
Remember to add 107. VAT to 
total value ol goods ineluding 
can nd packing and send 
Cash with ardre to head office. 
TO AVOID DELAYS PLEASE 
PRINT NAME ANO AOORESS 
CLEARLY IN CAPITALS 


BARCLAYCARD 
& ACCESS 
Holders welcome 


call into any branch 
or telephone your 


SINCLAIR Project B0 Modules 
240 Powar Amplitier -.. 65.45 
260 Power Атри 


55.95 
95 


1021 Stereo Listening Station 
For balancing 
and gain selection 


Stereo 80 Pre Ampi Hier ЕТТ. All silicon, 
Active Fitter Uni. me LEE e сүз irre 
mm 228-95 | facility for stereo" 
рр £4.98 | headphone 
P25 Power Suppi £7.98 | switching. Two 
828 Power Supply. £7.98 | gar controls, speakers on—o!! side | or tuner 
"Transformer for £4.05 | switch, stereo headphone socket. inputs with 


SINCLAIR Project 80 Packages 


AUDIDTRONIC AHA101 
Stereo Headphone Amplifier 


| EA41 REVERBERATION 
AMPLIFIER N 

Self contained, 

transistorised, э э 
battery operated. ^. 

Simply plug in. - 
microphone, guitar etc. and output to 
your amplifier. Volume control and 
depth o! reverberation control. Beau- 


PRICE #22 PeP twin stereo headphone outputs and | walnut cabinet, 184 x 77 x 108mm. 
но TE | CUR PRICE £225 199 | sperme volume contoh for each | DUR PRICE £7.50 PEP 209 
2 x Z40/Sterso 80/PZ6 €27.75 INPUTS: 5mV and 100mv. —_ 
2 x Z60/Stereo 80/Р2В. 23045 | AUDIDTRDNIC OUTPUT: 50mV per channel. SPECIAL PURCHASE 
POST & PACKING 35р вж LOW NDISE CASSETTES OUR PRICE £8.50 P&P 20p | LIMITED QUANTITY! 
MP7MIXER-PREAMPLIFIER | C55 (5, 10) (25. Tannoy 12" 08/8 
rere sn nori, 7 RE e шыш: 
тушы gain ©0995] | AUDIOTRONIC LANTERN t1901 В ohms. 30 wan. 

ng А purtebie Battery, Heavy duty. бев! 


complete mixing 


С.02 CASSETTES 


facilities, Battery operated. Size: 235 | түр 5 10 25 ‘operated lantern 

х 127 ж 76mm. Inputs Mics. Эх JmV | срео £392 £772 єтїї; ев for home 

506: Zx 3mV 600 ohms. Phono. Mag. | ERED #532 £10.46 £28.22 motonng, camping 

4mV ВОК: Phono Ceramie 100mV 1 sic Approx. 10" 

Meg. Output 250m V 100k. AUDIDTRONIC tall. Provides 

OUR PRICE £8.97 P&Pzop | 8TRACKCARTRIDGES _ brilliant light trom 9 

IC Be У ууу 7 уе. Н a С cis 7,5v batteries jno) 
408 4 У ба 

ALL PRICES | > go de ws 

EXCLUDE VAT P&P Cassettes 3p, Cartridges Е ach | OUR PRICE £7 90. 
OVER 10 of either POST ER | P&P 25р 


for Hi-Fi Р.А. 
Group 

OUR PRICE £12.80. 
P&P? Б0р 


FREE HI-FI PRICE LIST 
Seng large 5 Д.Е for our latent Hi Fs 


Price Ust containing aver 2.000 nems 


j order to headoffice 
CREOIT TERMS available for 
Personal Shoppers on sales ol 
£50 and over 


BARGAIN CENTRE 


Many special clearance offers 
and eod of stock lines al 

87 TOTTENHAM COURT RO. 
FOR PERSONAL SHOPPERS 


EXPORT Personal «xports 


ged for overseas visitors 
ош branches. 
Gooils despalcher to all pasts 
ol the world through our Export 
Mail Order Department. 
tmmediale atlention given to 
orders, 


CHEQUES ACCEPTED. FROM 
PERSONAL SHOPPERS ONLY 
WITH BANKERS CARO. 


АН prices correct at 13-3-74 but 
tubpect 10 change 


А member of the Autoton 


a70 


LEMANIA AIRCREW 
CHRONOGRAPHS. .Stain- 

less Steel case with screw back: 

luminous hands and markings. 4, ^ 
One fifth sec. sweep hand 
controlled independently of 
main movement by press to 
start, stop and return to 2ero 
button. 15 jewel movement. 
Many ol these watches are as 
new but all have been cleaned 
and checked. Fitted strap. 
White face £1855, Black face 
19:50 inc. P.&P. inspection agains 


GS WATCHES all with brushed stainless steel case with 
‘screw back and black faces, Manufactured by CYMA, VERTEX, 
TIMOR. GRANA, IWC, RECORD, SMITHS elc. to в common 
(€ will ity to meet your requirements for specific 
d quantity orders will be ol one manufac- 

ned and checked, Fitted Strap. 


GAS CHROMATOGRAPHY RESEARCH OVEN 
PV4051/4058. 

А large capacity oven of low thermal таве for use between 35 
ani Provides в forced alr circulating system yielding 
1000 changes o! air per min. The oven has forced alt cooled 
outer surfaces when the internal temperatu igh, 212.250У, 
З9Н:, 26KW. £28 60. (C.Pd. Englend and Wales), 


MIL SYNCHROS AVAILABLE EX-STOCK 
їп ales 08, 11, 15. 16, 18 and 23 lor $0, 60 end 400 Н: operation. 


three and other gas chromatography items 
25р (C.W.O. only) Handbooks (compl 


ALL PRICES INCLUDE 10% V.A.T. | 


F 
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AERIAL DIRECTION INDICATING KIT 
i pair of Mag&lipa 1o provida remote indica- 


lion of aeria! а: ind comprises а Iranamiller and receiver. 
The Iranem tier № directly coupled to the remote гађа! and the 
receiver can be mounted al the control point, to provide immedi- 
ate and continuoue Indication of aeris! пов! оп. Supply voltage 

е price £7-75 (Р. Pd.) including a 
led une 01 these items would 
mator to drive the aédal, 
which is fed beck position ine 


PLESSEY GROUND BASED U.H.F. GROUNDIAIR TX/RX 

FOR EXPORT ONLY OR SALE TO LICENSED USERS. 

This equipment comprises: 

Single Channel Receiver 5820-99-932-5694. 

Single Channel Transmitter 5820-99-932-5698, 

Single Channel Amplifier 5820-29-932-5701. 

Power Unit tor Amplifier 5820-99-032-8700. 

Cooter Unit 5820-99-932-3995. 

These assemble into a tree standing rack unil providing U.H.F. | 
н  molifier unit 


com ions over 225-0 10 399:9MHz, Ihe ТА! 

Giving 100 Watts R.F. auiput Into 50 Ohms. ve have sufficient 
Of these unit fo (огт 12 complete Instatiations with а numba? 
ol spare sut-unite, АЙ ere guaranteed new and unused. Full 


delaits on request 


MANUFACTURERS! ! 


Metal Oxide Resistors 
(ELECTROSIL & WELWYN) 


Tantalum Capacitors 
(KEMET, ITT, PLESSEY, ETC.) 


Scientific Instruments 
Electronic Test Instruments 
Synchros and Servomotors | 


ALL AVAILABLE EX STOCK! 


WE HAVE ONE OF THE LARGEST STOCKS 
COUNTRY OF INSTRUMENTS AND 
MANUFACTURERS, TELEX 967265. RE 


IN THE 
COMPONENTS 
AVAILABILITY. 


OVER 300,000 IN STOCK! 
Multiway and R.F. Connectors 
by twenty different companies! 

Send us your detailed require- 
ments quoting Nato numbers if 
known. We are now on TELEX. 


WE ARE ANXIOUS TO BUY Synchro Tei 
manufactured by Mulrhead. Singer-Gertach elc, Test Dials, 
Dividing Medve: Bridges, Stondards etc, to expand our testing 
racitities. 


RADAR CABLEFORM INSULATION TESTER lor check: 
ing Insulation between individual conductors end each other 
anit ground at preselected voltages up to I0Kv, Full detalis on 
‘application. 


TAPE STORAGE CANS. Brand new finished steel cans 
orlginally intended for 18mm film but ideat lor staring 7 in. reeis 
ah 


poly of Ihese items was quickly 
@ result of a massive new purcha 
1 55 (Minimum order) at £7 39 Ine. Р, à P. and 


an at уар inc, P. & P. and V.A.T. 
WIDE DISPERSION SPECTRUM 


V.A.T. Sampi 
POLARAD 
ANALYSER covering 10MHz to 40 88KMH1. Model SA BW 
with handbook £1250 plus V.A.T. Send S.A.E. (Foolscap) for 
information. 5 
ETHER ELECTROMETHOOS LOW INERTIA INTE- 
GRATING MOTORS. Available s*-Stock at extremely low 
prices. For 6, 12 and 24%, operation in slack 

VACTRIC SIZE 23 PULSE GENERATORS (Shalt Digitizers), 
Full detalls and price on application, 


INDUCTION GENERATOR 

а supply voltage о! Sov SOHz snd provides an output 
por 1,020 rpm: directty proportional to speed, Thla in- 
wtrumpnt hag a wide variety of applications. q.9.. anemomelers, 
maasuring shalt speed ete. In brand new condition £523 post 
paid. 


PLAMNAIR. Axial Flow Fans (with mounting) Тусе BPL- 
122-331 MK Bin. 2,800 r.p.m. 400v. 3ph ЗОНЕ, New and boxed | 


16 50 (C.Pd, U, 
Also available tested but not new In 220/240v. 50Hz version at 


£6 50(C.Pd. U.K), 
DRY REED INSERTS 


SPECIALIST STOCKISTS OF SERVOMOTORS, SYNCHROS, MAGSLIPS & CONNECTORS 


| Servo antl Electronic Sales Pid 


Post Orders and Technical enquiries to: "BAYS", HIGH ST., LYDD, KENT. Lydd 20252 (STD 0679) 


TELEX 965265 


V.A.T. Reg. No. 201-1296-21 


TELEX 965265 | 


Oversit length 1.85. (Body length 1:110.) Dismeter 0:14in. 10 
switch up to 500тА at up to 250v, О.С. Gold clad contacts 
бзр per doz.: £A 12 per 100: 23025 рег 1,000: £273 per 10.000. 
All carriage paid О. 

Heavy duty tyne (body length 2in.) diameter 022in. 10 switch up 
to tA. at up fo 250V. Gold clad contacts. £t-37 per doz; 
ЕЗ M per 1 4225 M |geover type 2775 per 901, 


' 100; £349 50 per 1000. 


| | 


Alt corrlage id U.K. 
Qpvrating Magneta 61p per doz.; 6640 
All carriage paid. 


ELECTRONIC ORGAN DIVIORR BOARDS bulit to 
high industial/eomouter spec. B octeve set E18. 
Complate with connection data and oscillator d 


COPPER LAMINATE P.C. BOARD 
84 x 5px 1/18 In, 12фр sheer, 5 ог 50р 
11x04 x 1/16 іп. 15p sheeL 4 for 50р 
11x8x1/16 in 20p sheet, 3 for SOp 

168 X 4 x 1/16 №. (Fibreglass), 30р shoot. 
Oftcut pack (smallest 4 x 2 in.) 50р 300 sq. in, 
РАР single sheet 4p. Bargain packs 20р 


TELEPHONE DIALS (New) Е1 ea 


RELAYS (G.P.D. '3000'). All types. Brand 
new from 373p ва, 10 up quotations only. 
EXTENSION TELEPHONES (Type 706) 
various Colours 6380. Р.Р. 28p. Excellent 
condition, 

RATCHET RELAYS. (310 ohm) Various 
Types 85р. PP бр. А 
UNISELECTORS (NEW) 25 way 12 
Bank (Non Bridging) 68 ohms. EG. 
Р.Р. 300. 


PRECISION A.C. MILLIVOLTMETER (Solartron) 1-5m,v, 
то 18v: GOdb to 2046. 9 ranges Excellent condition, 
£22:60. Р.Р. £1:50, 

HIGH CAPACITY ELECTROLYTICS 

220011. 100v. (14 x 4in.) 60р. 3,180pf. 40v. (14 х 4.) 

60р. 10,0004, 25v. ($E x Apin.) 60р. 10.000ut. 100v. 

(24 ж зп.) £1. 1200001. 40v. (2 x 4in.) 75p. 16.0004. 

16v. (2 ж 4in ) 60p. 21,000ut, 40v. (24 x 4in.) £1. Post and 

packing 5p. 

200. 100v. 

(41 X 24 in.) £1. 

ROTARY VACUUM PUMPS {0510} with Motor on 

Bedplate, £25. P.P, £2. 

HIGH VACUUM OIFFUSION PUMPS |Metrovac 

0936}. New condition, £40. Р.Р. £2. А.Е.1. P10. ION 

Pump Control Units, £17.50. 

OVERLOAO CUT-OUTS. Panol mounting (1 1 x 11 x 410.) 
800 М/А/1-8 amp/10 amp. 35р ea, Р.Р. бр. 

BULK COMPONENT OFFER. Reslstors/Capacitors, АП 
Types and values. All naw modern components. Ovor 500 


(4$ x 2 in). вор 15000uf. 63v 


pleces £2. (Trlatotder 100рсз. 50р.) Wa ave confident 
you will re-order, 
REGULATEO POWER SUPPLY. tnput 110/240%. 


Output 9v. DC. 14 amp. 12v. D.C. 500 m/s. £4. Р.Р. 30р, 


U.K. ORDERS 10% V.A.T. SURCHARGE 


TRANSFORMERS 


ADVANCE "VOLSTAT'" TRANSFORMERS. Input 
242v. А.С. 


CVSO. 38v. at 1 amp: 26v. at 100 m/o. 75v, at 200 т/а, 
£2 од. Р.Р. 40р. 


CV75. 25v. at 2} отр. £2:50. Р.Р. 50р. 
CV100, 50v. at 2 amp: 50v. at 100 т/а. £3. Р.Р. 50p. 
CV250. 25v. ә! B атр: 75v. at } атр. ES, Р.Р. £1. 


СУ500. 45v. at 3 атр: 35%. at 2 amp: 25v. at 3 атр. 
£7. РР. £1. 


LT. TRANSFORMER. Prim, 240%. Sec, 13v. 
1-5 amp. 75р, Р.Р. 15р. 


L.T. TRANSFORMER. Piim- 240v. Sec. 24v. at 
1} amp. £1:20. Р.Р. 20р. 


L.T. TRANSFORMER. Prim. 110/240v, Scc. 0/24/40v. 
14 amp, (Shrouded). £1.50. Р.Р. 30р. 


L.T. TRANSFORMER. Prim. 110/240v, Sec, 28/0/2Bv. 
212 атр: 10 v. et 3 amp. (Shrouded), £2 25. Р.Р. 40р. 


L.T. TRANSORMER. Prim, 200/250v. Scc. 20/40/60v. 
at 2 amp. (Shrouded). £225. Р.Р. 40р. 


L.T. TRANSFORMER (H.D.) Prim. 200/250v. 
Scc. 18у, at 27 amp; 40v. at 9 8 эт Ov, а! 36 amp: 
52v, at 1 amp: 25v, at 3-7 amp, £18. Р.Р. £2 


ot 


H.T./L.T. TRANSFORMER. Prim. 200/250v. Sec. 
1:500/0/500v. 150 m/s. Soe. 2 Jtv. at б amp, €3. 
Р.Р. 75р. 


E.H.T. TRANSFORMER. 240v. Sec. 25.0-25 К.У. 
at32 п/а: 75v. at 1 атр: 2-5у. at 2 amp. Є2:50. P.P. 35р. 


E.H.T. TRANSFORMER. 240v. Sec. 1B00v. 50 mA. 
£2.50. Р.Р. 50р. 


250W. ISOLATION TRANSFORMER. 240v. £3-25. 
50р. 


1000W. ISOLATION TRANSFORMER. 220/240v.- 
242v. (c' core type). £12. Р.Р. £150. 


2500W.tSOLATION TRANSFORMER (CONSTANT 
VOLTAGE). Prim. 190-260v. B0 H2. Sec. 230v. at 
10-9 amp. '£30. Carr. £2. 


SOOW. STEP-OOWN TRANSFORMER. 
wound.) 240у..11бу. 50 HZ. £6 50. Р.Р. £1. 


2300W. STEP-OOWN TRANSFDRMER. 
wound.) 240v.-117v. 50 HZ. £22:50. Р.Р. £2. 


(Double 


(Double 


HIGH-SPEED MAGNETIC 
COUNTERS. 4 digit (non reset) 24v. 
ог 48v. (slate which) 4 x 3 x 1 In. 
40р. Р.Р, 5p. 


5 gigli {non-tesel) 6-12-24-48v. 

{stata which) 75р. Р.Р. 5р. 

3 digit 12v. (Rotary Reset) 21 x 13 x 11 In, £1 each 
3 digit 12v. (Reset) 3} x 1 x 1 In, £225. Р.Р. 5р. 
5 digit (Reset) 12v. £3. Р.Р. бр. 


MULTICORE CABLE (P.V.C.). 

6 сота (6 colours) 3 screened. 14/0048. 18р, vd. 100 vda. 
512-50. 

20 core (2 screened) 17 jp yd. 100 vds, £15. 

24 core (24 colours) 20р. yd. 100 yds, £17-50, 

30 core (15 colours) 224p. vd. 100 vds. £18:50, 

34 core (17 colours) 25р. yd. 100 yds, £20. 

Minimum order 10 yds. 


RIBBON CABLE (8 colours) 

£1:25 

10m, 

8 cores. 7/-mm. bonded side by side in tibbon form. 


SMALL MOTOR (1/50 Н.Р.) 900 R.P.M, 230/250v. A.C, 
£1 50. Р.Р, 30p. 


#10 


100m. 


RELAYS 
SIEMENS/VARLEV PLUG-IN. Complete with transparent 
dust covers and bases. 2 pole c/o contacts 35р es ;6 
contacts 40p 
types in stock. 
12 VOLT Н.О. RELAYS (3x2x1 in.) with 10 emp. silver 
contacts 2 pole c/o 40р ei polo 3 way 40р. Р.Р. 5p. 
24 VOLT Н.О. RELAYS (2x2z1 in.) 10 amp. contacts, 
4 pole с/о. 40р aa, Р.Р. 5p 
240v, A.C. RELAYS. (Plug-in type).3 change-over 10 amp. 
contacts, 75p (with base), Р.Р. 5р. 


P.A.R. BISTABLE RELAY (Latching) 24v. О.С. 4 c/o 
contacts 65р. Р.Р. 5р. 


SILICON BRIOGES. 100 Р.| М, 1 атр. (1x 1x } in.) 30р 
200 P.LV.2 атр. 60р. 


24 VOLT А.С. RELAYS (Plug-In). 
3 Pote Change: 60р. 
2 Pole Change-over 45р. 


PATTRICK & KINNIE 


191 LONDON ROAD · ROMFORD · ESSEX 
ROMFORD 44473 RM7 9DD 


4 pole c/o contacts 50р ез, 6-12-24 
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QNUWSONS 
(ELECTRO NICS) LTD. 


9 & 10 CHAPEL ST., LONDON, N.W.1 
01-723 7851 01-262 5125 


DRAKE ISOLATION 24011 TRANSFORMERS 
Pri. Tapped 10-0-200-220-240 Sec. 1104 400 watts. Shrouded. £6 50 
. Tp. 
200-220-240, Sec. 110% 50 watts unshrouded. Table top con- 
nections £2 25 Р.Р. 40р. 


RICH AND BUNDY. РИ. 220-230-240-250v. Sec. 265-270-27Sv. 
1400 watts, Conservatively rated. Sire 6X4X7 ins. Terminal block 
connections, &17 иг. £100, 


AUTO TRANSFORMERS 
Partridga. Tapped 0-220-230-240-250v 500 watts unahrcuded tsble top 
connectlona £2:50 carr. 40р. Lemark tapped 0-240 115v 500 watts 
unahrouded {able top connections £S 00 carr 60р. 300 watis £359 
ит. 50р. 


HEAVY DUTY ADMIRALTY TRANSFORMERS 


Рп. tapped 200-270-240v. Sec. 2250-0-2250v 500 M/A. Sky tast weight 
Ш е 12 x 13 $ 14 inches, Е35 ex 


HEAVY DUTY 
1SOLATION TRANSFORMER 
PARMEKO Admiralty Pattern. Pri, 230v. Sec. 2304. C T. 20 amps. 
Very conservatively rated. Test to earth 2000 ү. Size 12x 14X16 ins. 
Weight 320 tbe. £68 әз warehouse. 


PARMEKO ISOLATION TRANSFORMERS 
Potted type. Pri. 200-210-220-230v. Sec. 100-110-125v. 5 amos twice. 
Armiralty'apacification. Sire 10X8X7 Ins. Weighi 80 Ibs. New in 
'* cases. £25, carr. £2, 
apped 200-210-220-230-240-250v. Sec. tapped 90-100-110-120v. 
75 amps. Conservatively rated tabie lop connections. Site 9X8X 
8 ins. £22 50, carr. £1-50. 


AMERICAN HEAVY DUTY MOTORISED VARIABLE 
VOLTAGE TRANSFORMERS 

Input 110v 50 Hz, Out 0-130v 50 А. controlled ћу Sío-Syn driving 

motor overall size. Helghl: 211. dia, 14 Inches 50 ex warehouse 


HEAVY DUTY 3 PHASE L.T. TRANSFORMERS 
415%. Sec. 20-30-40v. 80 amoa. Msiphteppros. 2 смів. £75 ex 
. Mov. S.P, TRANSFORMERS, Pri, 330-400, 415-440. 
Sec. 33v. 60 amps, Sire 9X9XB ins. Open Мате, termin 
Connections. £19 00. carr. £2. Pri, 415-440у, Se 
block connections. £25. 
Sec. tapped. 110 and 270v. 0-15 kv 
KV 50, сыт. 75р. Ри. 380-400-420-A40v. Sec. 
| 4x4x4ins. block connections. £250, carr. 50р. Pri. 440v. 
Sac, 000-200". 100 watte. Shrouded. 2350, carr. 50р. All by famous 
makers, 


RENT RANGE OF NEW L.T. TRANSFORMERS 
У SHROUDED TERMINAL BLOCK CONNECTIONS 
ALL PRIMARIES 220/240v 


Postage 


бьһеное 


4216-26-38 
КОКУ 


53535 


Bv 
3-12. 18¥ 
48-56-80v 
48-56-60¥ 
6-12у 
6.129 
ГЕР 
37-320 
12-249 
9-15v 
804v 


DII wen 


PLEASE AOD 10% V.A.T. 


HEAVY DUTY UNSHROUDEO TYPES 9 INCH FLYING 
LEADS ALL PRIMARIES 240v. 
Carr. 
£100 
£100 
£100 
£10 


TRANSFORMERS FOR LINSLEY HOOD AMPLIFIERS 
Fully shrouded, terminal bioch connections. Pri. 220-240+. Screen 
tap. Sec. 30-25-0-25-30v., 2 атра. £4 75, carr. 40р. Heavy duly tyne 
36-25-0-25-36v. 5 amps. £975, сат. 50р. 


STEP DOWN 240/110 AUTO TRANSFORMERS 
Bulit into steel case with wo American 2 ріп grounded 
jets. Carry handie. 5 ft. mains lead. £2950, carr. £2, 
Without case and fittings £2200, cam. £1-50. 
Other Types Avaliable. 90-1509 watts, fully shrouded, with 
d 6 fi. та d. Let us know your 
reaulrements. 


DAVENSET ISOLATION TRANSFORMERS 
Pel. 10-0-200-220-240у. Sec, 240%. Centre tapped 1Zkvs. Cona 
lively rated, Size 8jX?X8j ins. Wot. 59 Ibs. Open Мате typ 
letminat connections. Fraction of maker's price. £17 00. carr, £1 $0. 
С. E. potted Sealed Type. Pri, 220-230-240-250v. Sec. 230v. 4 amp. 
Size BX7X6 ins. £15 00, carr. £150. 


UNIMAX SEQUENTIAL MICRO 
SWITCHES 
2 pole СО 13A com — e. 
г 2nd pole 2 
ales alter dat 
Leat roller 


P. ANDG. LEAD ACIO BATTERIES 
Type MS4. 4 volt. 22 AH. Size H. 
424 ina, Supplied dry. Wi 
Instructions £1.35, сеге. 40р. 


TUBULAR MOTOR START 
CAPACITORS 
3:5 mid 250/275y. АС. 7-5 mid 250v. АС. 
28 mid 250v. AC. 22 mid 250%. AC. 
59p esch. p.o. 100. High capacity 
electrolytica. 3000 mid 50%. DC. who. 
Зор. p.p. 10р. 


SCOTCH MAGNETIC COMPUTER 
ТАР! 
3M459. ф in. 3,600 11. Supplied 
in makers Cartona. Fraction of 
"а price. E100 сат. 400- 


RADICON WORM REDUCTION 
GEAR BOXES 

Site 1$ ina. Ratio 145/1. Drive epindie: 

lengih tj ins.. dia. 6 im. Reduction 


gh 1j ine, dia, [ in. 
Отан size 5х4) XS Ing. £360, carr. 


ac 
GEARED 
MOTORS 
By famous 
r3 240v 
induction 
type, cont 
rating 
42RPM 
E£VTSc 
65р. overall 
aire? ins. 
Diad} ins. 
Lengthot 


LIMIT SHADED POLE MOTORS 
AC 11-240 ЗОНЕ 1500 RPM Oouble 
end spindie, Length Tins. end f ins. 
£125 р.р, 25p overall size 3X2) X 3] Ins 


SYNCHRONOUS MOTORS 
340v AC 6 reve per hour. Size 2) x2X 
2 Ina. 50p p.p. 0р. 


AIR CONTROL LTO 
AIR BLOWERS 50-50% D.C. HP. 
10 RPM 6000 cont rating. Size of 
motor 4X21Xx2] ins. Cowling $ Ins. 
dia, Outlet 19x ins, £2 50 carr. 450. 


FULL WAVE SELENIUM 
RECTIFIERS 
DC output 100v 3 amps. 16 pla: 
Overall aize 6jX3X3 Ina. £1-50 p. 
Wo, 


OILFILLED BLOCK CAPACITORS 
УКС VOLTAGE AT 70°C 
мів OC Wig 


Ph i: 7290, 

Add 5р each 1-4 mid 
1010р cach 6-10 mfd 
025 mld 7500v 35р p.p. 15р 
2х2х2 mid 1500v 750 p.p. 15р. 


AMERICAN TYPES 
6 míd 600% 30р n.a. 
Smid 100v 50р р. 
Amid 3500v 75р 
mid 300v 40р 


A.C. WKG BLOCK CAPACITORS 
SO mid 220v £125 p.p. 25р. 25 mfi 

£150 p.p. 26р. 23 mid 275v 750 5р 
$4 mid 250% 50р р.р. 10. 225 mid 300v 
50p p.p. 10р. 


АЕ! AC CONTACTORS 
Туре 15-0144 240v 50 Mr 4 mu 
4 breaks. 20 amp contacis new and 
bored 1-58 p.p. 5p Э makaa 1 break 
£125 p.p. 15р. 2 makes 2 breaks £125. 
B.D. 15p. 


LT. SMOOTHING CHOKES. 'C' 
Core types. 20 МІН 10A £3 50. post. 50р. 
TB М/Н 10A £325. post. 50р. 10 МН 
7-7 £2 00, post. 305. 18 М/Н 38A 1-15. 
ров, 25р. 50 М/Н 2-5A £175, cost. 25р. 
Swinging types "C' core 7-5 МІН ВА 
73 МІН ОЗА £3-75, post. 50р. 10 М-Н 
4А—100 MIM BSA £150. post 50 
50 MIH—100 MIA OSA potted typ 
100 М/Н 2A £200. ром. 50р. 10 МІН 
8-3 А—50 МІН 2А £1-T5. post. 30р. Open 
150 МІН ЗА £300. ров! 50р. 
25А £1-15, рові. 25р. 20 М/Н 


RELAYS FRACTION 
OF MAKER'S PRICE 


ROBINSON 245%. AC 
RELAYS. Two $ amp 
change over conlacis, 
single hole fiaing. Size 
2EXtEX TE Ins. ёр. p.p. 
10р. 


STC RELAYS 
Typs 250ХСЕ 2500 ohm 
2 H.D. CO contacts aet io 
putt in al ev. with baae 
and cove. 60р, ро! 


KEYSWITCH КМК! AC. 230v. One 
5 amp. change over contact. 45p, post. 
10р. 


SPECIAL OFFER ОҒ OMRON 
RELAYS 

Type Mk. 2, 24v. AC, 12v. DC. Two 
7 атр. CO contacts, S hole fixing. 

%р. post 5o. 
Type Mk. 2 plug In octs! База type. 
12v. DC. Two ? amp. CO contacts, T$p. 

ost 50 
уре 1051. Miniature 12v. DC. SP. CO 
contacts. micro wwitth acion. Size 
Ч ins. Ex new equipment. 40р, 
и 90. 


RELAY CONTROL CO. American 
Miniature relays бу. DC. 1 CO contact. 
Size 11x11 Ins. 25р. posi. 5p. 


G.P.O. RELAYS 
3000 type. 10051 1 25 amp. make contact 
Gp. 200041300 1 normal CO 400. 
7562 3M. 18, t CO normal contacta 40р. 
post on ail relays 10р. 


BORDON 
SOLENOIDS. 
12%. DC. fin. 
Pull. Size iin. 
din., length 2ln. 
50р. post 10р. 
Reg. 202 


BENSONS SOLENOIDS 
AC 2€0v 28% duty. Approx 2 ins. $ jn. 
puil, Size2x 1 X lins. Regs. 3509 75р 
p.p. 10р. Simular to 12v DC Type above. 


Н.Т. SMOOTHING CHOKES 
GARDNER 'C' core types. 10H 250 
MIA £200, post. 40р. 20H 180 М/А 
£2 00. poat. 40р, 12H 100 MJA BSp. post. 
250. SOH 25 М/А BSp, розі. 25р. PAR- 
MEKO Potted types, 10H 180 M/A £2 00, 
poat. 40p. $2H 350 MIA £159. post. 
%р. 10H 300 MJA £250, ров! 50р. 5H 
100 MJA 75р, post. 25p. 159 75 М/А 
7$р, post 25р. SOM 25 M/A 75р, 25р. 


GRESHAM °C’ CORE 10H 35е M/A 
£3 50 carr. 50с. Potted tyne 10H 300 mia 
£300 carr. 500. 8 Н 500 т/а 5 ky DC. 
wkg £850 carr, £1.00. 


PARMEKO HT TRANSFORMERS 
110v Pri. only. $0 Hz. Sec, 475-0-475v 

350-0-350v 274 mja. 63" CT 

CT 1 62 4 3, 0-За twice. Potted 
Туре. £4 50 carr. £1. 6-3¥ Ма, ph. 
wkg. 6 Зу 93a 7 kv. ph whg £2 50 carr 
sop. 5300-530v 330 mj» 65 ба £650 
carr. £1. 


H.T. TRANSFORMERS by Famous 
wiacturers, All Primaries 220- 
. Туре 1 350-0-350+. 200 MIA, 648A. 


potted £3 50, cerr. 50р. Туре 3. 1875.66 
MIA. 42ке who. and 500%. 31 MIA. pot- 
led, £450 carr. 50р. Type 4, 890-710- 
0-110-230v. 120 MJA open frame terminal 
bioch connections, £275, pow! 40р. 
Type 5, 150-165». 4 amps. open 

terminat Block connections," £4 00, 
carr. 75р. Type 6, 450-0-450v. 150 MIA, 
6-1. 28A, 63v. 14A. 83v. 12A, £4 00, 


a7l 


GARDNER HT TRANSFORMERS 
Pri. 116-220-240. Sec tapped 470-490v 
3% mia. Open trame. Table top con- 
nections £4 50 carr. 75p. 

Pri. 230v. Sec. 450-0-450« 200 mja £3-50 


care, 5p. 

AC Indus! Ри, 110-220-240v. Sec. 
250v 80 mia and 15» 1:2a and &3v 458 
£200 р.р. 40р. Atlas Transformer Co. 
Pri, 110-210-230-240v. S ec. 230» 200 mfa 
and 63v 7a £300 p.p. 40р. 


GRESHAM MULTI 
TAPPED L.T. TRANSFORMERS 
РИ. 110-220-240v, Sec. 21.22-23-27-78- 
30v 108 and 23-24-26% 25a. Twice and 
15-16-1бу 58 and 15-16.18v ба and 
25-0-25v $0 mín three times. C. core 
type. Table top connections £1000 
сат. £1. 


CONSTANT VOLTAGE 
TRANSFORMERS 
Input 240v + 20% — 10% output 240v 
5%, 30 watts enclosed in metat 
case. 515454 ina £200 р.р. 50р. 


ADVANCE type CV 10^. Input 190- 
260v. Output 110v 100 watt £650 carr, 
50р. 


VAT 
PLEASE ADD 10% 
TO ALL ORDERS 
INC. CARR. 


LARGE PURCHASE OF TRANS- 
FORMERS JUST ARRIVED 


PARMEKO High Voltsge Trans- 
formers. Ри, 220-250v. in 10v, steps, 
Sec. 1320-0-1320v, 250 mja. 101 Ку pk 
wie. Open frame type. Terminal 
block connections, New In з 
carton. £10 carr. £1. 


ENGLISH ELECTRIC L.T. TRANS- 
FORMERS. Pri. 220-240v, Sec, Tv. 25 
amps. С.Т. 7v, бА, 65v, ЗА. Table top. 
connects. New in maker's cartons. 
£1'S0, care. £1, 


LEMARK Pri, 240v, Sec. 40v, ба. 5-0-5v 
ja. Open Нате deaion. 
7$p. Pri, 240v, 16-0-18v. 2-52. 


. $00 
Фа, 
оттетз 
have s acreen winding. 


L.T. TRANSFORMERS 
FRACTION OF MAKERS PRICE 
ALL PRIMARIES 220-24v 
PARMEKO Poited typos No ! tapped 
04-30-32. 2%, £225 р.р. 3$p No. 2 
24v. 1а, and 12 bv. 0 Ta. and 63v. Sa. 
£225 p.p. 35р. No. 3 Sec. tapped 
9-10v. 042a. and 5-35. 2-53, 6.3%, 1-38. 
£150 p.p. вор. мо. 4 Ри. 118-230. 
Sec. 86v. ба. twice and Sv. бв, £400 

carr 730. 


G.E.C. Open frame, Terminal Block 
Connections Рита! 

Sec. Tapped 51-61 65- 

cart £T, No. 2. Sec $8 63. 

зв. 350 p.p. 50р, No. 


GARDNERS. C core No. 1 Sec. 3v. 
350 mja E100 p.p 250. No. 2 Sec. 
tapped 2-0. In fy. atson, i-a. and 
13%, 300 mis £1 00 p.p. 250, No. 3 19.6, 
25a. and HT winding 290v. 350 mia 
open frame table top connections 
£300 p.p. 50р. No. 4 Sec. 504. 1а. and 
10v, 1-28. open frame table lop connec- 
Попе £225 p.p. 290. No. $ Sec. 1-0- 
Sv. 100 mj» "С" core £150 p.p. 250. 
No. 6 Sec. lapped 5-10-20v 23a. and 
123-Av, 2%. Potted type £300 р.р. 


GRESHAM. Type 1 183v. fi 
. 18, twice. 225-25-28r, 


25v. Sa. 31v, 7a., eli separate winding: 
Open {тате table top connectior 
ERSA. carr. £t. Туре $ lanpec 30-319. 
Фа. £275. сом 350. Type 5 174.2 
twice. open frame Type. 


32 vol! 2 amp TRANSFORMER 
enclosed In melal cane. Site $x4}x3 
Ing. with fitted input and output fuzes. 
Oniofi switch. Oulput socksia and 4 
240v. mains lead. 62-79 р.р. 35р. 


VERY IMPORTANT. ONLY branded 1.C’e are to the FULL manufactures 
calions. ALL others are nat, Henry's sell only branded Integrated Circuits . . . 
TEXAS ...1T.T.... FAIRCHILD... SIGNETICS, So why buy alternatives of 
under spec. devices when you can purchase the genuine article Irom u&—ex Bock - 
need we say more! 


e emm 


Tyne 111 127293099 | Туре 1012/29399 | туре ^j 92/29 30/09 
£p Єр £p £p £p £p £p £p £p 
SNIMON 020018 046 | ЗМ74ам 150 SNIN oto 
SN7401N 020018 0-18 | SN7450N 0200 SN74142N 252 
SNHMOIAN 038 038 033 | SNTASIN 0200 54741454144 144 126 
SNO2N 070 018 046 | SN7433N 0200 SNMMIN 230220303 
SNT402N. 020018 018 | SN74S4N 0200 SNIN 201 201 163 
SNIA0AN 038032033 | SNI460N 020018 016 SNMISÓN 230230201 
$5м7404 № 024 021 018 | SN7«70N 031030027 $№741514 1-15 1-15 $00 
SNIOSN. 020018 016 | SN7472N 038 023 024 SN74152N 109 1-09 0 95 
$№740$ АМ 044044 638 | SN7473N 044041637 SNHIBAN 230 2:30 201 
544089 — 040038 039 | SNIN — 048046 042 | SNTAISSN 015 1-15 100 
SNM0N 040038 035 | SN7475N 6:59 055 051 5М741568 109109100 
SN7408N 625022 01$ | SN747óN 045 038 022 SNTSIN 109109095 
SNT409N $33033 021 SNT1480N 080 070 0-50 SNTMSON 2-44 244 2.14 
SNT409AN 0-44 044 0% SN7ABIN $25 1-10 095 SN74160N — 1:58 1-58 1:38 
SNHMION 020 014 SN7482N 037 010072 SN7A161N 038 1-56 t: 
SN7411N 0250230 SN7483N 120 140 t 00 SN74162N 058 1 1: 
$47412М 028 028 € SNT485N $82 147 153 | SN74163N 058 158 1:26. 
$№7412АМ 0°36 0:38 0: SNTAELN 0:50 050 044 SNTIMN 201241 17 
SN7413N 030 027 07 SN7489N 432432 376 SNT74165N 201 2-01 1-76 
SNWN 0:72 072 0 SN7490N 075 0-70 063 5№74166М 218 2-76 1.89 
SNIN 0300270 SNHMO91AN 1-101000%0 SN7A167N 410410359 
SN7412N. 0:20 0770 SN7432N 075 020 083 SN74170N 2148 200 2.52 
SN7420N 020 018 0 SN7499N 075070083 SN74172N 574 $76 $04 
SN7422N 028 0. 0 SNT494N 015 010 0:75 SN74173N $46 194 145 
SNM22AN 0 038 0 SNT7495N 045 080 07$ SN74174N 1-00 1-80 1-57 
SN7423N ONOHO SN7495N 1:00 09 о SN74175N 1-29 1:29 113 
5474254. 037 0270 5741004 2-16 1-89 14% 5№741769 144 144126 
SN7427N o 0 b SN7S104N 0600583045 5№74177№ 144 144 1.26 
SN7428N 0430430 SN74105N 060053 045 SNTMSON 1441 
SNT430N 0 0 o 5 №74107М 051051045 SNMISIN 514 5 
SNTA32N omo 0: $№43104 057057 050 5М741829 1441 
SN7433N 0 9 SNIN 036088 075 SNIN 2-16 2- 
SNH33AN В Li 5М74116М 216216 089 | SN74185AN 24 
SNT37N. 0° 9 SNTATIBN 800090 013 SN74158N — 9 4l 5 
$47438 0 9 SNIAMMON. 102 992 158 5№74190М 230 230 2 
SNM3BAN 0 950 | 54141204 105 105 092 | SNZISIN 2302301 
SNT440N 0 0 SN74121N 057057050 SN74192N 230 2302 
SNIMAN 0 073 | 54141224 080 080070 | 54741039 2301302 
SNIN 0 5474129 944 144 028 | SNHIIN. 172 1781. 
SNIMON 1 SN7s125N ове ор ово | 34741054 144 944 T: 
SNMAN 1 oco | ЗМ туе та 1- 
SNHASN 5474126 089 049 060 | SuzS;N 150 158 1: 
SNIEN SNUIIIN 072 072063 | NIIDEN 346 218 2 
SN7447AN SN7S136N 083 063 055 | 5№74199№ 280 2-08 252 
LARGER О! O.E.M. PRICES PHONE (01) 723 3546. PRICING OF 
[ $ww st CALCULATED ON THE TOTAL NUMBER ORDERED 
REGARDL SNL... HIGH POWER... БМ... LOW POWER 
SERIES IN END FOR LIST 36, FREE ON REQUEST. LOW PROFILE 
SOCKETS 16 PIN... 17p. SPIN... 14p. 
TRANSISTORS  ASELECTIONFOR FULL LIST SENO FOR 
BOOKLET 36 TODAY, 
AAZM 10р| ВС1#2 12р | BYZI3 35р | 0636 6Sp | ZTX!08 top | 2М371: 1:60 
АС1ОТ 35р | 8CY32 8$p | CIOSO 55р OCi4 18р | ZTX300 14р | 293771 1-75 
АСзәв 20р | ВСУЗ9 190 | СЕТИ! 55р | 0645 182 |ZTX3 10р | #43773 225 
Aci? 208 | BCYSS 250 | GETHMS Tp | ОСТ! 15р | 27Х500 15р | 243750 225 
АСҮ1Т 35р | BCY?0 15р | СЕТ850$5р 0612 25р |2G30! ғор | 2N3$19 3%р 
ACY39 @$p| BCY71 20р | LM309K QC?! 55р | 24597 15р | 242266 750 
А0149 50р | BCY72 13р зат | ОСат 28р | 2N706 10р | 2N3903 15р 
40161 39р | 80124 fop | MATIZI Осаз 25р |2N930 20р | 2N4002 14р 
А0182 39р | 80131 450 Zp | ОС!40 65р | 2997 45р | 2№4126 15р 
AF357 20р | ВЕ!15 22р | МЈЕЗА0 500 OCi70 25р | 291132 25р | 24481 35р 
АР\18 50р | ВЕ180 33р | МЈЕ520 65р 06200 55р | 231304 22р | 243457 EL 
AF339 33p| BF:94 13р | MJE3055 06202 90р |2N1613 20р | 2500! 300 
AF186 4op| BFX!3 25р 75р | ОСРМ 1-00 | 2№1671 100 | 2506 890 
AF239 4ip| SFX34 55р | MPF105 46р ORP!2 55р |2N214? 15р | 25303 10р 
ASY27 30р | BFX88 22р | МКТ217 45р ORP60 45р |2N2:60 Б0р | 20250 45р 
8А!15 10р | BFYSO 20р | NKT404 60р P348A 20р | 2N2G26 10р | 40381 45р 
ВАХ!3 5р | BFYS! 20р | ОА5 60р | Т!.209 25р 93053 20р | 40362 40р 
BCioy 156 | BFY64 45р | Одат 10р | TIP29A 49р | 292054 45р | 40408 50р 
8С108 15р | BFY90 75р | Од200 ар | ТІРЗОА sap | 243055 Фр | 46486 15р 
BCI09 15р | BLYIG 625 | OA202 10р TIPI1A Bip | 243440 50р | 40636 100 
ВС109С 14р | BSX20 15р | OCIS 85р | ТРИА Tp | 23442 $40 | «0430 азр 
BC 16р | 80175 2-20 | 0620 1:28 | TIPAZA 90p | 243525 S0p 
BCH] 12р | BY100 15р | 0628 5р | 11543 28р | 203614 59р | 
ВС169С 14р | BY127 15р | ОСЗ5 55р №4054 25р 1 233702 11р 


——— 
SILICON CONTROLLED 


Bind. mounting 
TRIACS Tin accessories RECTIFIERS 
3 AMP RANGE $6456 200v £115 
ЕЕ АҢ ONE AMP (TOS) РАМ, ү 
Bites | SCAS Жн CRS ПОА ‘Sov зар 
Tyoe P.I.V. Esch | 15 AMP RANGE CRS 1/10AF 100v 30р 
SCISA 10v о | SCHWA 100, 2143 CRS ti20AF 200v Mp 
SC»B 200v 55р ЗСЗ0В TOv Pi CRS 140AF Av Фр 
$6380 400v Ир ЧЕЧ Hoa! RUE ERS 1/60AF 00v %р 
ux en TRIACS Hop кч» „ 
40р 
$ АМР RANGE | additional Types CRS 3hoAF 100v 40р 
SC40A 100% Юр CRS 3/20AF 20v 45р 
SC40B 200v 5р | 40430 TRIAC CRS 340 АЕ 40v 55р 
36400 400v 1.20 {тому CHO ČRS 3'60AF 800v 65р 
5С40Е 500у £150 | 40669 TRIAC FIVE АМР 
{Plaatic) 80р CRS 5/400 7 вор 
Кт RANGE | 40436 TRIAC SEVEN AMP (T08) 
А 100v £105 (705) 75р CRS 7/100 190v бр 
damp 15 Amp RE Gas 200v p 
7 м it 
з wD Г ČRS 21600 бу зр 
A SIXTEEN AMP (T043) 
e M CRS 16/100 100. 10р 
E. ft J | CRS 16/200 200v 75р 
CRS 18/400 400v asp 
CRS 16/600 600и ЕР 


RADIO 


Henry's о 


EDGWARE ROAD, W2 


EASY TD BUILD KITS BY AMTRON 
EVERYTHING SUPPLIED 


Model No. 
310 Radio control receiver 29 
300 schannel RIC transmitter. 595 
348 Superhot RIC recelver 595 
450 TV sweep generator 1233 
65 Simple transistor tester (0 fab 

118 8 watt Amoilfier 390 
120 12 watt amplifier a70 
725 Stereo control unit 5-70 
130 Mono control unit 360 
605 Power supply lor 115 155 
610 Power supply lor 120 455 
615 Power supply tor 2 x 120 573 
230 AM/FM aerial amplifier 293 
240 Auto packing light 590 
Mic. oreamplifier 5:08 


NI-CAD Charger 1.2.12, 
STAB Power supply 6-12v 025-014 


OC motor snesd Gov. 

Electronic Chaffinch 

Windscreen wiper timer 

Acoustic switch 

Metal Detector (electronics only) 

Capacitive Burpiar alarm 

Guitar preamp, 

Delay car alarm. 

CAP. Dlacharge Ignition for cat engine 
C Ve Earth) 

Scope Calibtator 

Level Indicator 

120-160mHz VHF тег 

Photo cell gwitch 

Electronic continuity tester 

Photo Umer 

Slide projector auto. teed control 

Acoustic Alarm for driver 

465 Quartz XTAL checker 

220 Signe! Injector 

390 Voi 


432 Testakit 


егу Charger 
тас! Alarm 


er 
20 Electronic Digitel Clock 


ALL KITS OFFERED 
SUBJECT TO STOCK 
AVAILABILITY 

Prices correct at time of 
preparation. Subject to 
charge without notice. 


——_—_ дд 
EXCLUSIVE—SPECIAL OFFERS! 
MWILW CAR RADIO + or — Earth with speakers and 
fixings. £6 50 cerripscko 20 
6 TRACK CAR STEREO (— Earth) with speakers, In 

pods and Па1пое £12 $0 Сап/оаско 40р. 
PORTABLE BATTERY CASSETTE TAPE PLAYER 


£125 

CAR LIGHTER PLUG and AOAPTOR for all cassette 
"апд radio 6/7}/9 volt output (atate width) £1 95 each. 
ROTEL STEREOPHONES RH630 £4 50: RH700 66-75: 
RH430 63 30, ROTAL RA310 15--15watt Stereo Amplifier 
(Lint £52 00) £34 52 

АКАТ GXCAO 

Siereo cassette recorder £5998 сагг/раско 50р. 

Pair Akai AOM microphones £695 carripackg 20р 
WEIN W500 BATTERY/MAINS CASSETTE 
RECORDER £1275 

PORTABLE CASSETTE TAPE 

Player— for car or Carry around. 67.23 carrinacia 20р. 
HANIMAX POCKET CALCULATOR WITH KEY 


£33 50. 
HANIMAX ВСИ1М Memory Version £3750 

MAINS UNIT lor ВС308, BCAIM £245 (etale model} 
Manimar Hi)! STEREO COMPACT RECORD 
PLAYER 2x7 waits. Complete with speakers (Lint 
£54.50) Price £3995 Plus irre nalr of stereo phones. 


NEW RANGES 
BRIDGE RECTIFIERS 
FEATURES SMALL SIZE ANO LOW COST. Sizes are 


aparoximate, 
2:0MJA QUARTER AMP | 2 AMPS P.I.V. 
80255 ЗОРУ 16р | 62105 sov 350 
в025/19. ЗОРУ 18р | 8210 — 100v 40р. 
фазу dla, 8220 2000 45р 
} AMP 1-11 Pricing 92160 Bv 50р 
Туре РАМ, Price ea, | 82100 10007 55р 
Bosos ЮУ 20р | знай" dio. 
Bosno 10у 22р 
Bosi 2009 Zip | 4 AMPS P.I.V. 
60540 40у 25р | 84100 —— 100v ssp 
ВО G00v 27р | 84/200 — 20 sip 
PHL ak’ di 841400 — «v 450 
Í AMP РУ. B4600 — 80v 75р 
В1/05 25р | 84800 600 1:00 
Bing 00у Bp | назад. 
8120 юу В | LAMPS PIV. 
FH x iL xa бе, 86105 Ed 85р 
1 АМР РУ. Bl 10 10р 
‘woos 50v зр | B620 200 top 
wot 100v зор | Вб 400» нр 
Wo2 200v мр | 8660 Бу тос 
Wos. 600v зр | на хат dla. 
ixi Tubular 
1’ All prices correct 
Ё at time of press 
10% VAT to be 
addad to all 
orders (UK only] 
Export & UK 
Manulacturers/ 
Colleges supplied. 
Е.80.Е. 


ZEMER DIODES 


ELECTRONICS 
FOR EVERY 
PURPOSE 


See facing page 
foraddresses 


ch. 


10 watts. Stnd. 
68 voite—100 volte 5 


400 гум BZYS#/BZXEL From 3-3 volt— 


4 Minlature Tubulabg 164700 
From 3'3 volt—33 voit 18р each. 
Mounting. 25 series 
40p each. 
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"U.K LARGEST RANGE OF BRANDED AND GUARANTEED | 


DEVICES. (Quantity Discounts 10% 12+, 15% 25+, 20961004) | 


(Any one type except where quantity discounts show) Min. Order £1.00 please, Post 10p 


и 


FREE BOOKLET 


All types of 
Transistors 
Rectifiers - Bridges 
SCR's— Triacs 
Integrated Circuits 
F.E. T. — Light Devices 
OVER 1500 DIFFERENT DEVICES 
ENTIRELY NEW 1973 EDITION 
More Devices * New Prices | 
Ж New Ranges x 
This is a must for all Semi-conductor | 
Users. (Ask for booklet No. 36.) 


SEND FOR YOUR FREE COPY TODAY 


Ww? 


TBAIOS WATT IC 
Suitable. alternative 10 
514030 5/30 voll aperated. 


STROBE TUBE | 
ZET4A, Suitable for Dec. 
"73 PraciElectronles £300 


2130. Complete with | 512 (032) DIAC 23р 
printed eircult b IRE UN SCHEDE IE 
сэтропепіз £1 Нан ES 

Zeri2 EE 


Uitrssonic Transducers 
OperBie af 40Khz up їо 100 
ids. Гава! remote switch- 
ino and signalling. Com- | 


Sinclair IC12 
with eireuit and deta. в | Diele with data trensmitter 
watt IC with printed | апа receiver new LC y 
circuit board. 28 volt, | $itculls. Per pair 6590 | 


Onerated, £2 00 TARGO with socket £120 


3015F 1 SEG. 
LC. эпе comptote ИМ 
dota price E170, each 

digital clock circults rel. 


24414 IC 

Integrated circult radio as 
featured by many тара“ 
zines (PW Jan, 73 Reprint 


Ref. Мо, 1910г top), £120. | No. 31, 15р). 
Е TIL LED 24р еа, 22р on. per 10 | 
——— 
BUILD YOURSELF A POCKET CALCULATOR 


A complete hit, packaged in а poly- 
төтө container, and Ming, about 
3 hours to aaremble—that'e the Sinclair 
Cambridge pochat calculator trom 
Нелгу'а. Some of the many laatures 
include interface chip, МСК! 
resistor pack, printed Circuit boa 
electronic compor pack, Sue 
41 long a 2 wide s tr deen, 

Free of charge with the hit for the mo 
advanced technologist іе a 32р 
booklet explaining how to саса 
Loge, Tangents, Sines etc. 


Price £19-95 4- VAT £ 


LIVING SOUND LOW NDISE TOP Ой 
CASSETTES MADE BV EMI TAPES LTO TO 
INTERNATIONAL STANDAADS ESPECIALLY 
FOR HENRY'S. ALL POST PAID LESS THAN j 
REC. PRICES. COMPLETE WITH LIBRARY 
CASES. 

3fbr |5407 | 10 for | 25 tor 
£V10| 6198 | £100| £740 


© [Eras | каво | codo | 61125 
Cm | £100 [ £3 43 | E350 | £1345 
Quantity and trade enquiries Invii 


LEARN A LANGUAGE-complete with phrase book. || 
German—French—Spanlsh—ltal.an £1-36 per course 
£5 for any 4. 


A SELECTION OF 
INTERESTING ITEMS 


Also axallable 


сю 


3025 Compact trai tor tester £$39554 H 

04002 Photoelectric вумет v i 
£1310 Stereo preamp, £4309 & 8250 
Éasiphone 01201 telephone amplitler £750 p & p 250 
01203 Teleamp. with PU Coil £405 ра р 20р 
LLI Door Intercomm. d chime 6846 ра р 25р 
0550 Ultrasonic Switch transi E1115 
1 Kw Dimmerfcontsotler 300p å p 10р 
9^ Twin apring unit ^ For 30р&р1%р 
16° Twin spring unit — Revers 35 på p250 
УНЕ 105 Alrcratt Band Convertd? 2450 р & p 15; 

B2005 а Ch. mie. тїзсє £4 pap isp 
82004 2 ch. Stereo mixer £675 p&pisp 


РКЗ hit, Etch your own printed circuits £1:35 p & р 20p. } 


C3od 1.250 МНР £425 
Саз 50H 1-300 мы: £535 


SILICON RECTIFIERS 
Татр series IN4001 to 144007. From 6p еа 
13 amp PLI 10 PL4007 Irom рса | 
З атр PL7001/INS400 From 14р ел 

Send for full list 36. 
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U.K's LARGEST RANGE OF ELECTRONIC COMPONENTS B 
AND EQUIPMENT AT BARGAIN PRICES | 
Latest Catalogue price 55p post paid. Complete with Discount Vouchers | 


Naw bulit and used by thousands 
10 transistors 


ot satisfled customers. Features BUILD THE BUILD THE NEW 


напвіогтег. Fibre Glass 
Panel, complete слав = 
Now avalisble built and tested as 
AND STABILITY "ANC PRE. 
N 
AND STABILITY ARE PRe- 20 + 20WATT IC STEREO AMPLIFIER 
VELOPED | BY TEXAS EN: As leatured by Practicef Wireless 1872 STEREO FM TUNER 
Е А completely new high stability stereo FM 
variable capacity diode 
t power supply, IC Oscodi 


RELIABILITY ANO EASE ОР 
CONSTRUCTION FACILITIES. 
ED Indcators- Tuning merer AFC c 
tim modarn design with fibre glass PC, teak cabinet 


Ait to bulld or ready built. 
"x03". Produced to give high 
ic price. (Paria tiet 
al. Мо, 5 30р.) 

UK end Europe. 


treble, lance control 


and rumble it Witch, арш 
"Au Can be 

Mic. Тарб, Tage-head, eic. Constructional detalla 

Ret. No. 27 зоо, Distributed by Honry's throughout 


FREE т 


i i B] vatto сап 44 | Kit price 
Kit Price £28 80 шу oe ius Ray #21-00 (+VAT) 


rated, 
OR BUILT ANO TESTED 624-03 (-- VAT) 


k cabinet with complete kit. 


EARN YOURSELF EASY MONEY, 
WITH PORTABLE DISCO EQUIPMENT 


DISCO MIN! porlable diseo, 
Пие mixer/preamp, 2 decks all tacilities 
As rbove bul with Slider Controls 

100 watt smolifter for 
SOLS100 100 wail mlxer/amplilier with elder 


LOW COST HI-FI SPEAKERS 


controls воо SPECIAL OFFER 
850 50 watt mi £4950 EMI 13° x В” ЫП range speakers (post 20р 
#100100 £5750 each or 30р pair) 


*1501C—8 ohms Twin Cone 10 wett £220 


DISCO AMP 100 watt mizeriamplifier £73-00 -Calairo Reverberatian Unie era 
a 


NORTHCOURT ir, 


Giaco anti-leedback ricrophon 
О. 0 watt Mizer Ampli fiiio | Soll 130 wort Паб wheel projec chou aut sachet mena кы 
DISCO MIXER/PREAMPLIFIERS нн рй e per padecen EW 15 wall В ohms Clo Tweeter £$ 25 cach. 
{OP for up to 6-100 watt amplifiers) Күмү. AL age 350 20 watt Сја Tweeters Bor t$ ohms £78 ва, 
SDL (rotary controla) ^ £4950 паге e Er D rane SPERRER an £4 60 ром 355. ý 
SDLII (slider controla) £58 50 + " Al carr. ete. 356} 

Gin. Liquid wheela £550. Various Cassettes £400 
ERE PL EI ety Mini spot bank fitted 3 lamps £25 EX E e Po ih 
[3100 160 watt power amplifiar for above £4850 bres HOT Te SG = LINTON2 20 watt £18-20 palr 
DISPO ME EE ol Ба ER udi 
DJ DISCLITE Аз ЗО! +Variable speed fleshes AKGIRESEO/D J/C ARLSEROJE A GLE Mics, Stange KEF KK2 20.40 each 

эт Cabinets, Chassis and comple’ ker OPUSC РОСТ 


DIMAMATIC 1 kW adjustable speed ешо 
dimmer £25-00 


MINIATURE AMPLIFIERS 


AMPLIFIERS (cars, etc. 20р). 


ntables, Public ГЕЯ 


OTHER EQUIPMENT 


SE230B Pocket Stonal Injector 
2 10 carr. 15р 
г 


TEST EQUIPMENT 
MULTIMETERS 


(carr. etc. 300) 


POWER SUPPLIES 
FOR EVERY 


4-300, 0-3 walt 9 voll р БЕД 11-2 СФ2К/уУ Slimline £$ 95 H 13р 
b | A 2310 | PURPOSE 20KiVoht Sum. Ge Dip petar о. 
watt 12 volt SS Eio | (All cased unlasa stated chassis) Cha HR CDs тео AG Miltivalmeiar a 
< Я Hz сан. 
Boso E £a) | 4mC emin хон 300 MA (includes Muni-Adaptor for | TLH330 2K{Volt Robust with | ТЕб 28 Range valve 
ee BERGE aC FE Tape Recorders, elc.) ERAS Dast йә Pais, 5889 au Steel ca volimeter 19 35 carr, 40р 
O TEXO  120kH:-500mHz RF 
E1206, 30 wait 45 volt £575 Car Lighter Voltage Adaptors 300mA (State voltaoa. AC up to «ОКН: Generator 
Reson, d sat iC meine opersted Amplifier with ^ 7 LE d CLERI | FEED Sut SENE de 1795 carr. 40р. 
controle £830 | SC202 ВП volt отл exescem.200 { „руу Sen cites TE220 20Hs-200kH: Audio 
еее, EHR | Hezur sabun mion ине» [OSS Cs Е: 
PROJECT 605 KIT 5 | P5009 volt soma £220 рові 20р | цаз: Рив Built In 
RecN ка Ба РИ U voll 500mA (ch £196 pos! 20p реййбегайы a И 
SP40-6 9740/Stereo 801225 P15 26/28 volt 1 amp (chasaia) £240 post 200 | Mode! 500 30K/Volt £985 GPL ex 


эе УЫ орта P1089 12v 1 amp (cheasis) £4-50 post 20p 


ri , 1081 45v 0-9 amp (chai 780 post NEW REVOLUTIONARY 
NEW SINCLAIR PROJECT 80 DIS Ee iss inre, | SUPER TESTER GBOR 


Stereo Pre-Amolifier SE101 A 3/89/12 volt 1 amp (Stab.) £12 50 post 25р The complete testing system 


Audis Filter Unit 
Ro ts watt Amptifier RP164 8/74/92 1 amp (Stab,) £1295 ром 20р | Volts AC=11 ranges trom 2V to 2500V 
Volta OC=13 ranges from 100mV to 


$5 watt Amplifier 


P. 
25 Mod, for 1 on 2 240 2KV 
p28 Mod: (S Tab) 1 on 240 Amp OC=12 ranges from 500A (0 10A. £18.50 | 


Amp AC=t0 ranges from 20%. A to ЗА 
TRANSCORMER EGR PZS iH GARRARO BATTERY Ohms*6 ranges from one tenth of ACCESSORIES 
NEW FM TUNER TAPE DECK Ohmto 1004 Tranaistor tester 
STEREO DECODER 5 ange from 0 to 10MO nic volt 
All items разра GARRARD 2 sperd 9 са (гот 0 to 50027 Aaa 
vol! 1а0е decks. Fitted and from © 10 OSuF and from 0 to МЫ probe 
SPECIAL гесогбіріау and овсі! 


50 000рЕ Guass meter 
torErase heads, Wind Freauency=2 гапова from O to 500Н2 Signal Injector 
nd rewind | controls. 
UHF TV TUNERS 
CHANNELS 21 TO 64 


Е and from 0 to 5000Н2 Phase Sequence 
Takes up to 4° spools Output Voitagaed ranges 10У іо 2500У EHT Probe 
Brand new complete 

Grand new transistorised geared 

tuners for 625 line Receiver IF 


Оесїза! = 10ranges trom ~24t0+ 7098 — Shunts 25/50/1008 Li 50 ach 
with head Circults, 
outpul. £2 50 poat 20р. 
SLIDER CONTROLS TAPE HEADS 


uad vien EXCLUSIVE TRANSISTORS/ 
DECCA SEMICONDUCTORS 
FIBRE OPTICS £1:50 pef 25 metre reel отага алока мор НЫ 


KELLY О.К.'а largest range for every applic 
ERA CIE HOLD ro Sa PEL расте Anobs (post, etc.. 150 | Hion Impedance £250. 


TOP QUALITY MARRIOT 


tion. Smalt quantity discounts. Atso 
SPEAKERS Trade, Export and industrial enqulrles 
. Latest stock list (Ref, Мо, 30) 

12 watt er Tweeler aystems. Includes оп reque: 


зіп. Bi drobe and Meliner 
Domed radiator plua crossover 


SPRAYS 15mm. diam, Mares Tails, £9 $0 any quantity). ‘18° Medium Impedance £1250 dr о! hi 

Singlas Loo and Lin | rese ЗЕ Кз өз; RISES | ало) обои veneered сашты. HI-FI TAPE 
Ait types olfcred subject to avallability. Price correct al U tea mono tecor: size 18x12x6[in. £1950 
ime ой proof. E. &O. E. Subleci fo change without 20K. 5000, 1.Meo. esp | Erase. low imp. 75p oair. | уу ! Е EQUIPMENT 


посе, 10% VAT 10 be edded to all orders. Export 


Supplied. 
HENRY'S CATALOGUE мк. 100K, 
Due to rapid price changes, ahortages of pap. 5 
iw male, all prices In the existing са discounts ч 
no longer apply. Call or phona for A Complete with knobs. 
new Catalogue wil be avaddable for Aug.! Sept. 16 


each, Erase Heads for "17. “18° 
Genera comand cla k 


Electronics Supplies 
U.K.'s largest range with discount and 


Specialists in electronics for more 
than 20 years. Trade and industry Semonsiration И nein 
suppilesevery (Уре of component Block iate on . но. 


and equipment. Card Direct order, 


404-406 Electronic Components and Equipment 01-402 8381 
309 PA - Disco - LightIng High Power Sound 01-723 6963 303 Edgware Road. 


5 303 Bargains Store (Callers only) London W2 18W 
Home and Car Entertainment Centres London and branches now open | Ati stores open 9 am to 
120 Shaftesbury Avonue. London W1 01-437 9692 брт six days в week 


104 Burnt Oak Broadway, Burnt Oak. Edgware 01-952 7402 Hi-Fi — Tape Equipment 


EDGWARE ROAD, LONDON W2 190-194 Station Road. Harrow, Middlesox 01-663 7788/9 Discount Stock List 


354-356 Edgware Road. London W2 01-402 5854/4736 Free at all stores 


d tor "63 75р. 
15р any quan- 


(FLITWICK) LTD. 


DEPT. WW ELSTOW STORAGE DEPOT 


KEMPSTON HARDWICK 
BEDFORD 


ar ас 


RESISTORS : Н Lom 
W Iskea high stability carbon film—very low noite—capless construction. ullar: 
Eis karbon film--very small body size 7.5 x 2-5 mm. iW 2% ELECTROSIL TRS. 

Power Values Price 


| 

watts Tolerance Range available 1-99 100+ 
n 5% 4:79-2-2MO E24 Ip 0-8р 
+ 10% з-змо-10М@ En Ip 0-8р 
i 2% 100-1MO. E24 35p Зр 
{ 10% 19-3-92 E12 Ip 0.82 
i 5% 470-IMO [in 1р 0.8p 
4 10%, 19-100 12 6 

Quantity price applies for апу selectian. Ignore fractions оп total order. 

DEVELOPMENT PACK 


— ——————————= 


0-5 watt 5%, likra resistors 5 off cach value 4:72 to IMR. 
E12 pack 325 resistors £2-40. E24 pack 650 resistors «4-70. 


а 
POTENTIOMETERS 


Carbon track 50 co 2MQ, log or linear (log W, lin 9W). 
Single, 12р. Dual gang (stereo), 40р. Single D.P, switch, 24р. 


T ——————— M  ÀÁa€— À—X 


SKELETON PRESET POTENTIOMETERS 
100, 250, 5000 and detades to $МО. Horizontal or vertical P.C. mounting 


(9:1 та 
Sub-miniature 0-1W, 5p each. Miniature 0-25W, 7p each. 


i 


TRANSISTORS 

ACIO7 15р AFI26 20р ВЕБ 25р 0642 Іар 243707 12р 
ACI26 Пр AFI39 31р BFI73 20р OC44 11р 2N3708 10р 
ACI27 158 АРВ 31р BFI77 28р 0645 ар 2N3709 |р 
Acij8 15р AFIBO 40р ВЕІ78 32р 0670 11р 2М3л0 |р 
АСЕ Пр AFIBI 40р ВЕІ79 3р ОСЛ — lap 231711 Ир 
ACIi2 Пр BCIO7 12р BFIBO 31р OC72 Мар 2N38I9 31р 
ACI76 15р BCIO8 12р ВЕІ8 32; OCB! 12р 244062 ПР 
ACIB7 21р BCIO9 12р BFI94 14р OC82D 11р 244286 20р 
АСВ 11р 86147 12р BFI9S |4р 22646 Ор 2N4289 10р 
ADI40 50р ВСВ 12р 87197 15р 2N2904 20р 40360 35р 
ADI49 45р BCI49 12р 87200 32р 2N2926 10р 4036! 35р 
20161 33р BCIS7 14р BF750 20р 2N3054  58p 40361 40р 
ADI&2 36р BCISB 14р ВР7! 20р 2N3055 60р 40408 40р 
АРП4 20р BCIS9 Іар BFZS2 20р 2N3702 13р ZTXIOB 18р 
AFIIS. 20р BCIB7 22р BU7IOS 225p 2N3703 12р ZTX300 1$р 
АРИ 10р 85131 75р OC26 45р 2N3704 13р ZTX302 20р 
AFII7 20р BDIj2 75р 0628 $0р 2N3705 12р 27Х500 15р 
АРИВ — 38p BDI33 75р 0635 50р 243706 Ир ZTX503 20р 


ZENER DIODES WIRE WOUND POTS 
400mW 5% 3-3V to 30V, 12р. ЗУУ, 10, 25, 500 and decades to 10000, 35р. 


ee sn 


DIODES 

RECTIFIER SIGNAL 

BYI27 1250Y 1A 12р | OABS 7p 

1N4001 EM 1A 7р | ©А9О 5р 

IN4002 100v lA ap ©А9! 5р 

144004 400v 1A вр OA202 7p 

IN4006 800V 1A 10р IN4148 5p 

1N4007 1000 1A np | BAII4 8p 
M 

BRUSHED ALUMINIUM PANELS 

(2in x Gin, 25р: I2in x 2jin, 10р; 919 x in, 7р 


|j THYRISTORS 
SLIDER POTENTIOMETERS | 


B&ámm x 9mm x 16mm, length of track 59mm. 
SINGLE ОК, 25K. 100K log. or lin, 40р. 


245060 50V 0-8А 30р 


DUAL GANG, IOK + 10K ete, log. or lin, 60р. 2N5064200V О-ВА 47р 
KNOB FOR ABOVE. 11р. 
FRONT PANEL, 65p. Я 106Е 50У 4А 40р 
18 Gauge panel I2ia x din with slots cut for use with 

1062 400V 4A 65р 


slider pots. Grey or matt black finish complete 
with fixings for 4 pots. | 


a 


TRANSFORMERS HEAT SINKS—REDPOINT THERMISTORS LINEAR IC's 
2W 24р 4W 45р TOS Clip 5р TOI Single 5 

All have 240V Primary 3W Зар GW oon TOIB Clip 5p TO! Double 8p | МА1005 ........ 18р | 70914pinDIL .. 40р 
MT 30/2 0—12—.15—20—24—30У 2А £285 1026 ....... 1$ 741 Bpin DIL .. 40р 
мт SO 0—19—28—22—0—0у А бз | EE Sox. ыд. mA. 100m УА 1033 „ | залет... эһ 
MT Soji 0—19—25—33—40—50V 1А 425$ ки 723 14 pin DIL 95р 
MT 502 0—19—-25—33-40-50V 2А #150 | WAVECHANGE SWITCH 23р MIS 747 M pin DIL... 85 
MT 608 02430404660 А — £110 Ip—i2W,  3p—4ÀW. 2p—6W. 4р—3МУ. VA 10665 UD ы ЖЫ 
MT 60/1 O—24—30—4048_60¥ ТА £2.80 ROTARY MAINS SWITCH 32p МА 1077 ...... OIL Sockets 14 pin and 

MT 602 0—24—30—40—44—60Y 2A — £380 | DP. 2А. Вз еб . 16 pin .... 16р 


————— ———— —є— ————— е ———— 


ALUMINIUM BOXES 


АВТ 23° S§7X 19" . 50р | ABI4 7*x5'x24" 
ABB 4"x4'xlj" ABIS 8'x6"x3" 
AB? 47 423" x 14" ABI6 10 х7" x3* 
ABIO 4*x5i" x l^ ABI7 I0 x 4j" x3* 
ABIL 4”х2}"х2^ ABIB 127 х5" х3"... 
ABI? 3" х2" х1” .. ABI9 12° х8" х3" 
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YATES ELECTRONICS 


C.W.O PLEASE. POST AND PACKING 
PLEASE ADD 10р TO ORDERS UNDER £2, 


Catalogue which contains data sheets for most of the 
components listed will be sent free on request. 
10р stamp appreciated. 


CALLERS WELCOME 
MON.-SAT. 9 a.m.-5 p.m. 


PLEASE ADD 10% V.A.T. 


MULLARD POLYESTER CAPACITORS C296 SERIES 

400V: 0:00 IF, 0-001 SuF, 0-0022uF, 0-0033yF, 0-0047uF, 24 р. 0 OO6EpF, O-OlnF. 0-015нР, 

9 022a, 0-033HF, 3p. 0-047yF, 0-068uF, O- ly F, 4p. 0-154Е, ép. O-22yF, 74p. O-33pF, 11р. 
АТЫР, 13р. 

160У: O-OlpF, O-O1SpF, 0-022uF. 0-033uF, 0-047uF, 0-068uF, 3p. О-ЛиЕ, 3$p. 0-15иР. 
4}р. 0:22gF. Sp. 0-33pF, 6p. 0-47pF, 74р. О:6Вџ, Ир. 1-0дЁ, 13р. 


MULLARD POLYESTER CAPACITORS C280 SERIES 

250V P.C. mounting: O-OlnF, 0-O15nF, 0.022pF, Зр. 0-033иР, 0-0474F, O-O£PyF, Зір. 
OAR, 4p. O-IS,F. 0-22uF, 0-33nF, Shp. O-47HF, 84р. 0-6ВрЕ, Iip. LOuF, 13р. 
1-SuF, 20р. 2-21, 


MYLAR FILM CAPACITORS 100V | 
0.001џР, 0-002,F, 0 OOSuF, 0:01:Е. 0-02uF, 
24р. 0:04рЕ, 0-05uF, 0-068 iF, O-IuF, 3р. 


CERAMIC DISC:CAPACITORS 
| ТООрЕ со !10,000рЁ, 2p cach. 


i 


ELECTROLYTIC CAPACITORS—MULLARD O15/6/7 

(АРУ) 1/63, 15/63, 2-2/63, 3-3/63, 4:7/63, 6:8/40, 68/63, 10/25, 10/63, 15/16, 15/40, 15/63, 
22/10, 2025, 22/63. 33/6-3, 33/16, 33/40, 47/4, 47/10, 47/25, 47/40, 68/6-3, 68/16, 100/4. 
100/10, 100/25, 15076-3, 150/16, 220/4, 220/6:3. 220/16, 330/4, 6p. 47/63, 100/40, 150/25, 
220/25, 330/10, 470/6-3, 7p. 68/63, (50140, 220/40, 330/16, 1000/4. 10p. 470/10, 68016-3, 
11р. 100/63, 150/63, 220/63, 1000/10, 12р. 470/25, 680/16. 1500/6-3, 13р. 470/40, 680) 
1х6 1 500/10, 22016-3, 18р. 330/63, 680/40, 1000/25. 1500/16, 2200/10, 3300/6 

4, 1p. 


TlE-——————————  À—  ———Ó 


SOLID TANTALUM BEAD CAPACITORS 12р 
бир 35V 2-2иР 35V yr 16У 
0224F 35V 47Р 35V 33yF 10V 
Q-47uF 35V 6-8uF 25V 47uF 63V 
1-OnF 35V 10рЕ 25V 100uF ЗУ 


—_ ии 


VEROBOARD JACK PLUGS AND SOCKETS 


91 oe Standard screened 18р 2:Smm insulated Өр 
2p ШЕ Standard insulated (2p — 35mm insulated 8р 
Ly n Stereo screened 35р — 35mm screened 13р 
24р Mp Standard socket 15р — 2-5mmisocket Өр 
aye dtp Stereo socket 18р 3.5mm зоскес Bp 
100р 78р 2.1. №. PLUGS AND SOCKETS 
— ЯР Zpin, 3 pin, $ pin 180°, 5 pin 240°, 6 pin 
— 6 Plug 12р, Socket Bp. 
x2 — 4р 4 way screened cable, ISp/metre. 
21 x $ (piain) — Пр 6 way screened cable. 22p/metre. 
нан (plain) F ИР A 
in insertion too! 52р 52р 
Spot face cutter 42р 42р BATTERY ELIMINATOR £1:50 
Pkt. 50 pins 20р 20p 9V mains power supply. Same size as РРЭ batcery. 


—À— M M i — MÀ À— — 


LARGE (CAN) ELECTROLYTICS | 
1600uF 64У 74р 
2500рЕ 40У 74р 
2500рЕ SOV 58р 3200uF 16У Sop Soo0uF SOV 61.10 
HIGH VOLTAGE TUBULAR CAPACITORS—I,000 VOLT 
O-0lyF 10р 0.047ЏЕ 13р 0.2242 20р 


0:0221Е 12р Oluf 136 O-47uF 22р 
POLYSTYRENE CAPACITORS 160У 24% 
10pF to 1,000pF E12 Series Values, 4p each. 


О 


SMOKE AND COMBUSTIBLE GAS DETECTOR—GDI 

The GOI Ts the world's first semiconductor that can convert a concentration of gas or 
smoke Inta an electrical signal. The sensor decreases Its clectrical resistance when it 
absorbs deoxidlring or combustible gases such as hydrogen, carbon monoxide, 
methane, propane, alcohol, North Sea gas, as well as carbon-dust containing air or smoke. 
This decrease is usually large enough to be utilized without amplification, Full details 
and circuits are supplied with each detector. 

Detector GOI, (2. Kit of parts for detectors including GOI and P.C. board but excluding 
case, Mains operated detector (5-20, 12 or 24V battery operated audible alarm 7-30. 
As above for РР battery, 66-40. 


PRINTED BOARD MARKER 97р 


Draw the planned circuit оп to a copper laminate board with the P.C. Pen, allow to деу. 
and immerse the board in the etchant. On removal the circuit remains in high relief, 


BULGIN MAINS CONNECTORS 


J PIN ЦА CHASSIS PLUG lop J PIN ЦА CHASSIS SOCKET 


LINE SOCKET Gp LINE PLUG 
3PIN3A CHASSIS PLUG 10р 

LINE SOCKET 14р 3 PIN ЗА AIS SD . 
3PINSA CHASSIS PLUG . 16р 4 

LINE SOCKET ., 18р | 2PINSA LINE PLUG . 
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TRANSISTORS & DIODES 
2N1547 | 
2N1545 
241542... 
2N1557 . . ва = «© р 
2N1908 A RASSIOAF 1000% Ау. 
243054 Я d ard 1.54 2 for BOp 
2N3055 ..... 8 STC Wite ended 400PIV. 
2N985..........£14 18 4 for 50p 
2N1046 ... - Р 193193 205130 
2N6322 . IN3194 . „Тар 
244427 2... 3 143255 .+-.20р 
2N3375 .... E 
ACTAE 
ACIZ 2G106/2N711B ...43p 

RCA PHOTOMULTIPLIER €310058 BRIDGE RECTIFIERS 
Checked and tested. £37.50 1840K05 50v 4a. ..98p 


RECTIFIER STACKS SWITCHES 
GEX541B1P2 : Edwards High Vacuum “Speedivac™ model 
GEXB41Bt PI . VSK1B range 25-760 tor contact ratings 
GEXB4102P1 н 250v. ба, volume 4:2 cu. cm. max, working 
GEXBATNBTPIF, pressure 151/34, in. gauge not weight 
GEX54THP3F . ) 17 * ...#6-20 
SX751N1BIPIE | ү hand rese L418... ...£1-10 
Stackpole min, rocker 125v. 103. 250v. 
раша Rocker 12 “ton 
ора! пе Rocker 12%... 
ЫСА 9 Securex 5000 press button 2662.32.19 
MC358AG Vn DIGITAL COUNTERS 
MEER A EE Veeder Root Mech, Reset 4 dig. ......80p 
SER ULP TEE Hengltler Reset б dig. 110v. Type 400 
eee ! mounted on Paxalin panel complete with 
E ys 2 tecilfiers CCL suppressor .Е6:50 
CA3038A E STABILIZED POWER SUPPLIES. 
CASOSS Е Advanco PM47 0-15. 
САЗОВБ o... RELAYS 
CD4035AE |... 4 Varley Min. 700 02 12v. 
СО4017АЕ ^^^”: Siemens Min. 12/15v. 
CD4047AD 63. Magnetic Oev. Typo 596E. 
BR Typo M51 240v.. 
THYRISTORS KEYBOARDS 
GE2N1774 200v. 53.21.20. ICT Numerical, 
CRI1-021C 20v. 1a. .2! 
CR10-1018 100v. 
102... 
CR10-021 105... £1« ELECTROACOUSTIC UNIT 
CR10-408 102..... 6 watt (peak) АтріШег 240v. AC. with 
CR10-051102..... inputs for Radio, Tape Recorder, freq. 
CR10-017 10а... У, response 80-12,500Hz, bass and treble 
ВТХ 92 1200R 16a controls, 2 wpeakers, Dimensions 265 x 
1200»... 4 235.ж 580 mm. Net weight 10Kg. Ideal tor 
STC 3/40 400v. Зо. education seminars erc. £12 00 incl. carr. 
| CONNECTORS 
McMurdo Red Range. Plug RP24 :56р 
McMurdo Red Rang d none 90p 
Eng. Elect. Edge, 36 way 02 inch... E .£100 
Sylvania Edge. 48 way 0:2 inch “polt £140 
Ойга Gold-plated Contacts, 0-1 Inch Type 10M 54631263C 38 way. (‘ран #200 
20 way... pair £1 60 


са 
ICL Alpha Veilfier (PN70351 30), 


DIGITAL MAGNETIC HEADS AE: Р. o 
210028 RCA 303462 RCA... „7 TRACK 
259019 RCA.... б 
257124 RCA. è 
282812 RCA, ў 19467 EPSYLON 
303489 АСА. 76815/948 BURROUGHES 3 TRACK 
73827 RCA.... 652623DRi 12/101. .... 12 TRACK 
303464 ВСА...... 1651922 DRI FR3000....16 TRACK 
CAPACITORS 
Daly Electtolytic 9000 ш! 40v, Bp; Wego paner 4uf 400v б0р; Dubiller 
Metallised Paper Туре 426 100ul 150v, DC 50р; В.1.С. туре 1297 1.Buf 440v. 
AC 3Sp. ТСС Visconat 0-11 1500v. DC 50р. 
MOTORS 
GEC fractional 1/12 hp 230/250v 1ph 59c 2850rpm. . 63-50 сан. 67р 
Е.Е. hp 230v, 506 1ph 50.144: рт complata with cap 80/1 00ul 275v. , .. £13-00 


carr, uu TA 
3 phase 2HP motor 60/50с.. 1800/1500 RPM, 208/220/440v. 
"indi, caries e 


FANS. CENTRIFUGAL BLOWERS or 
Airmax Туре M1/Y3954 (3 blades) Cast 


Aluminium alloy impeller & casing (corres- 

ponds to current type 3965 74") 230v. 

1рһ SOc 2900m Class "A" insulation 7 
425с!т tree alt weight 94165. incl. p.p. 

£2100. 

Woods Aerotoil shon casing type “S” 


2700mm 220/250v 1рһ 50с 6" plastic 
Impeller incl. p.p. £11-50. 


Woods Aerotoll Code 7.5 280K 200/250v. 

1:0a ph 50e 2700mm 7j" impelier 14 

blades incl p.p. 13.50. 

Service Electric Hi-Velocity Fans. suitable for Gas 

combustion Systems, Steam exhausting, Pneumatic 

conveying. Cooling Electronic equipment, Air blast 

for Oil burners, Secomak Model 365 (corresponds 

to 575) Airblast Fan, 440v 3ph SOc 0-75hp 2850rpm. 
тоте weight 441. 


10h 50с O-166hp. 2800 rpm continuous 5Ocím 2 in. 
wig. net weight 34ibs, price incl. carr, £26.00. 

Air Controls typa VBL4 200/250v 1ph 50c, 11 0cfm 
tree air wetght 7 105 price incl. p.p. £14-50. 

Typs VBLS 200/250v 1ph 50c. 172 сїт fice eit, 
Weight 104lbs, price incl. p.p. #18-50. 

Witliam Atiday Alcoss Two Stage Vacuum Pump 
Model HSPOB 8hg up 10 29 in. mercury rpm 1420. 
Е.Е. 3 phase induction, motor hp cont. 220/250v. 
380/440v. £21-00 incl. сап, 

Gast MFG. Vacuum pump 0522.P702-R26X. 
Motor 110/120». А.С. 1 ph. 60c 1725 rpm. Class Е. 
10си to 10in Mercury in 2 mins maintains vacuum. 
635mm Mercury. Or as compressor 10psi int. or 
15 psi cont. £28:00 inci. сан. 


Where p.p. not advised add 10p per £ handling and post (in UK). Cash 
with order. Personal callers weicome.Open Mon. Wed, 9.30-5.00 Fd.-Sat. 
9.30-5.00. Free Cac Park adj. PRICES SHOWN ARE EXCLUSIVE OF V.A.T. 


W. & B. MACFARLANE 


126 UXBRIDGE ROAD, HANWELL, LONDON W7 351 


WW-—-108 FOR FURTHER DETAILS 
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TRANSFORMERS 


SAFETY MAINS ISOLATING TRANSFORMERS 
Pri 204, Sec 120/240V Centre Tapped & Screened 
УА Weight P&P 
(Watts) ол 
a 


$15x153x 131 
235179197 
КЕРРИ ЕП 
AUTO TRANSFORMERS 
Size cm. ‘Auto Taps 


8^ 


0-115-210-2040 
0-115-210-240 
0-115-200-220-240 


FEE 
35355828] 


22-8196 R181 
САЗЕО AUTO TRANSFORMERS 
gated transtormer, with malna lead and two 116У оце! xocketa, £948. 
02. РА 


LOW VOLTAGE TRANSFORMERS 
PRIMARY 200250 VOLTS 12 AND/OR 24 VOLT RANGE 
Weight Sire cm. Secondary Windings 


Сну at esa xo 
95A 


cnet 
55-8 
8525582325" 


Хх) 
121X 99X102 
140% 0911-4 
140x121x113 
17201925140 0-12У а! 30A X2 
30 VOLT RANGE 
Site cm. Secondary Taps 


0-12.19-20-24-30У 


MERIC 

G cocked 
Epi 
чэ 


Ы 


Ronoaun~F: 
8 


Көе» 


12.1217-810-2 
160x102x118 


СТТ 


30 VOLT RANGE 
Size em. Secondary Taps 


0-19.25-23.40.50У 


Seanun-o 
3 оеоосддодво 
БЕГ 
созбен 
БЕ ЕЕЕ 


TAX I22X149 "D 
Size cm. 40 VOLT RANGE 


Tox ox e e кезу 


>a 
3 


СЕТЕ 
&55%555529 
ЕЕ 279809 


172140140 
GANS FORMERS міти SCREENS 
ест. 


28х26 х20 
1х55х4 


dE ВА: 
22554885855 


BSXPIXII 0-15-27, 0-15-27 
BATTERY CHARGER TYPES 
АЮБИ АЗ Зву) 

ighi ize cm. 


(| Please note. (нова 
nita do not in- 
d clude rectifiers 
I 
“Carriage via B.A.S. 
Also stocked: SEMICONDUCTORS ® VALVES 
AVOMETERS € ELECTROSIL RESISTORS 


PLEASE ADD 10% FOR V.A.T. including P. & P. 


BARRIE electronics 
3, THE MINORIES, LONDON EC3N 1BJ 


TELEPHONE: 01-488 3316/8 


NEAREST TUBE STATIONS. ALDGATE & LIVERPOOL ST. 
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a76 
ГС. T. ELECTRONICS 25 AÇO" UNE LONDON | 


| MAIL ORDER DEPT./REGISTERED OFFICE/COMPONENT COUNTER | 
е WAREHOUSE 7 
20-24 BEAUMONT ROAD, W.4. 
SURPLUS COMPONENTS, TEST EQUIPMENT, etc., etc- 
THOUSANDS OF BARGAINS 
Test Equipment Ж Oscilloscopes Signal Generators ye Counters 
Cabinets ш k Meters je Transmitters ур Receivers xk Power 
ACI? %рүвсүз 48р| MUESTO 40р pZTXSM Son | 2N2907. 30р Supplies Laboratory Eqalpment x Galvanometers X Audio 
АС125 25p,| BCY34 4&р | MJESTt 25р | ZTX53! 30p|2N2926G 13р Equipment Ж Video kquipmenc Ж Meters ye Вассегу Chargers 
EE шш $m vnm m НЕ 
p D p | 1N9' р 
ACI28 25р |BCYSs £120 | МЈЕ2955 40р | 14916 8p | 2N3055 Бр 20 TONS OF ELECTRONIC EQUIPMENT 
АСВ 25р | вСуЛ 22р | MJESOSS 25p | 144001 1р | 243232 70р А Н 
ACIBT 25р | BCY71 20p | MMI813 25р | 144002 эр | 243440 60р Resistors oe Relays ye Capacitors xe Switches We Transformers 
ACtB 30р | BCY72 — 20n|MMITA 25р | 1N«003 фр | 243702 Мр Meters де Potentiometers ур Component Panels ye Semiconductors 
ABA Bin Ee 7p MBE Ite HE ТИ тея Ш) (Н Cable x Values ye Etc. Ж Ete. x Ete. 
1 1 i 
ASH РЕН Жи | MEFS АЯ: НЕ ae Regret по lists available. Personai callers only. Cash and Carry only. 
А0162 44р | BD131 75р | MPF104 &0р | 144007 14р | 243706 12р 
AF!14 25n | В0132 15р | (245458) 50р | 1N4148 1p | 2N3707 12р 
A ms НЫ Sm m du 
1 р | 80156 р р | 246 р 
AFIT 25р | вї: — £140 | МКТ!35 Тр | 24698 25р | 243271 — £240 AUDIO ACCESSORY SHOP 
AF118 50р | BF152 20р | МКТ222 1:05 | 24705 12p | 243772 £100 
AF172 30p | BF194 14р | NKT401 £155 | 2N706A — 15р | 243113 — £340 17 TURNHAM GREEN TERRACE, 
ВАТО2 30p | BF195 150 | NKT404 £335 | 2N708 15р | 2N3819 35р CHISWICK, W.4 
А TER шш mele, Шы Ш LAS 
A114 p p | NI ip | 2N1132 p p 
ВС107 Тар | ВЕХ84 30р | OAS 95р | 241302 20р | 243904 22р VALVE AMPLIFIERS 
EMI 14p | BFXàS 30р | Од10 вор | 247303 20р |23005 22р РЕН PAUHI 
| Bc!09 Mp | BFX85 30p | OAT 10р | 2N1304 25р | 2N4058. 12р 434-50 150 Wet 
ВСт09С 16р | BFX87 Зор | Олт 15р | 241305 —— 25р | 294059 12р ee | ме 
$5 В wm IAE E X d D i 
t р T р 
BC149 ЕЯ BFYSO 25р | Олот 1:75 | 2N1308 35р Ц MP TRANSISTOR AMPLIFIERS 
BC!57 чар | BFY5I 25р | ОА200 10р | TIP3SB — £290 | 2N1309 35p | 2% ld £3993 | FAL Phase 10W. 
BC158 тар | BFYS2 25p | OA202 10р | TIP38B — £3.80 | 2N1613 25р | 244286 15р 
ВС159 Mp | BFY53 25р | ОА210 15р | ТІР29С 15р | 2N1711 25р | 244287 45р DISCO CONSOLES 
BC169C 15р | BFY90 $0p | OAT 35р | TIPIC бр | 2N2150 Фр | 244282 15р FAL Dlaco МК. 2. ‚ юн FAL Power Disco . 
Bci82 Np|BSWei вор | OCIS жор | TiP3C 90р | 2N2217 =P | 24429 15р (with TOW. тте. Amp.) 
BCi83 22р | BSWes 75р | 0С19 з%р | TIP32C £110 | 24218 29р | зн. H 
Bei E ВОВА Ed 965 E TERE £s NS 29 b 290 ne = [ 
р ү: D 34 21 р мадда C 
BC 15р | BY164 бор | 068 esn | TipasC — £125|2NZ92A — ?5p|zNaM! 35р HEAVY DUTY DISCO LIGHTING 
BC214 15р | 15103. 15 | OC35 бор | TIP38C — £425 | 2N2398 19р | 245191 96р LOUDSPEAKERS Sound-Light Modula "90 
BC234 dp | 42340 sop | OCA zp | т1550 40р | 2№2646 50р | эмм гїї 3 Channel Sound-Ligh! 50 
BC239 14р | Must $5p | OC45 Top | 27107 15Р | 242846 — £150 Ж SPECIAL OFFER PRICE x Оп Wheel 8 In. 25 
BCY30 4op|MJ280) £120 | OCT! 17р | 27Х300 15р | 22904 зер | 40360 бор Suitable { rom E 
БСҮ 550 | MJ2901 — £220 | OCTS 25р | 27500 169 |22005 4$p | 4030 sop Decca Bin 10 watt HiFi A He 
BCY32 —— 95p|MJEMO 50р} 026 25p | 27501 20р | 242900 25р | 40382 Ур РАТ АЗИИ 
tweeter £7 50 comple! Triple Flash Box 25 РИ 
Suitable 2 way Xover.. 1-21 150W Ргојес1ог plus Wh: $25 
DIGITAL INTEGRATED CIRCUITS | 341451 $14104 £145, 574168 
о Bleue Halas 
v 
КОҢ ММ TEAK VENEERED SPEAKER CABINETS 
SNTAMB 5474175 For &xSin, Speaker Size 71M 11X54... 
$74119. 3474116 Bin. Tweeter 91x13 XM. 
SNAM? SNMIT 13Xllin. 10] XY7X8 . 
| $14122 $14180 13x in. Tweeler ШШЕ 
| $74123 Е2-10 | 5474181 32inx Tweeter 157168 
5474141 61-00 | SN74182 
i ALSO: Audio Connecting Lead: Cassettes, Stereo 
| НЕЕ Sistema" Mines; Mic. Stange, Speaker Сой, Turntables. 
E 7 sume sym « ENIMS +10 | SN74190 Plynths, Covers, etc., cic. 
SN Sv ERE ENDE ESTERNI REXINE COVERED SPEAKER CABINETS 
347403 SNTAIT $47440 5574155 51.55 | 574102 Suitable lor Р.А. or DISCO une; lakes 12in. speaker unit, Size approx. 18X18% 
н ПН (БУ Shree? НН зме S ATL 
is » d SPEAKER CLOTH 
re} 
ВЕ em ЕРЕН SN Ee Available In Black or Green; Approx. widih 54in. 175 yd. 
$47408 547427 $47446 5474162 H 
б $74197 EADPHONES 
БН НЕЕ eins ПЕРИ Gers ERIT - Monolaterao switch, Volume controls on each channol. 
5м SNT432 $41150 $47410 250 5М74165 314199 pedance 416 ohms, £430. 
ELECTRONIC COMPONENTS 
BARGAIN COMPONENT PACKS 
S.C.R. TRIACS jon 
lo. 
1 ТХІ2298 BA 400V. wo LOW COST Баз ЕАО 1 S00 Carbon resistors, $, d, 1, 2 watt 
сюз aoo | | SERO .-..... FR OSCILLOSCOPES A TAMEL Е 2 100 Electrolytic Condensers, ; 
cree Pipher TENE 3 250 Ceramic, Polystyrene, Silver "fica, etc. 
6951149 uu Condensers. 
Сизи 4 zo Polyester, Polycarbonate, Paper. etc, 
CR5310 сь ondansers, 
СЕ81/20 y Solon S 25 Potentiometers, assorted. 
CRS340 .. thick film Circuli t er assorted. о 
CRSTAD | 1035. О.В. сомз.. їз. 6 250 High-stab. 1%, 2%, 5% resistors. 
CRS18/100 Handbook t$p. 7 50 Assorted Tagstrips. 
ЕВА 1049 МА. ЗА. О.В. С07115.2. В aD Assorted nuts, bolts, washers, spacers, etc. 
Eine. ТВА KOSW Audio Assorted switches, rotary, lever, micro, 
НЕС 1049 МА, 4. О.В. EMI WId2. їс. тз. Dale | о toggle, ete 3 
4 top. reset Potentiometers. 
ea жеше WMSB, 13 30 Unmarked OG71 Transistors. 
ADSST. WHT. uao SW Am. | 1425 Unmarked 250mW. Zener Diode. 4:7V. 
N P. AMPS Ў À pilfier Моби! е 3-75 SIV, 62V, 7.5%, SIV. 10V. Measured and 
LINEAR ОР. A! C0513.2. wus. tested. Please state voltages required. 
LM309K ЗУ. 1A. Voltage 15 50 G.E. Diode OA47 Equivt. 
Ee Jl | tees: НИХ cosn $2. уме. ате NEW AND UNUSED 
27У, 150m р. К, 65 for S packs рИгес. 
яр Voltage Reg. „асо. £105 0643. was. р р.р. per pack, 
30р || rcx 250mw Audio .. б0р | 
ТВАЮО 5 Wall Audio .. £1:50 уум. 
19C DP. Amp 0.14.10 49р *&*SPECIAL OFFERS% № 
741С.0р. Amp 2/14 ОЛА.) 
TOW ...... 55р MINIATURE MAINS TRANSFORMER. PRI, 240V. SEC. 12V. 100mA. 
748C Op. Amp О... 75р | | An pricas and details on еройіса- Manut.: Minchley 
147C Duat Op. Amp. єз Чоп, phone 01-994 6275. Inspec- 36 x 45 X «mm. F.C. 
214414 Radio I.C. £125 4 Pri " 
TADIO Radio LC. Inc. lion weicome—call at warehouse. rice: 1-05р. 100-60p. ea. 1000-50p. 
Filter ET 3 CORE PVC INSULATED MAINS CABLE GREY M16850. 3 X 7/0-2mm. 
CARON £155 Price: 100m.-£4$0 1000т.-35 10,000m.-£200 
CA3018 £100 t 47mld. 50V. MYLAR FILM CAPACITOR in X 035т x 0 651 


Mount. 


CA313028 1-20 

we Ci) V.A.T. Price: 1004 8р. ев. 1.000.5р. ea. 10,000-4-2p. вв. 
CAIO LEIJ 

CAINI £238 otherwiac stated all prises 


4 XCLUSIVE. of МАТ. 
ee E add 30% io all оган. 
ge: orders under р: 

мстом. Over £S рові tree. 


Изм. 90р each. 
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A smart miniature 


case in tough. rigid, 
high-gloss black 
ABS. Front panels 
in either aluminium 
ог white PVC/Steel, 
Built-in slots for PC 
cards, dividers, or 
screens, Chassis or 
PC boards can be supported on "P" 
clips for intemal pillars, Excallent 
Bs encapsulation boxes. 


PLASTIC 


Oneott 100 
ДИК 25 47р 
х2 6зр 55р 
Less for quantities. 
Min,order £1. 


M2 65mm x 100mm x 50mm 2i" x 3: 
M3 100mm X 130mm x 50mm 32^ X 5 
Prices Include Р. & P. and VAT. 

Also available less panel and screws. 


1 
cases 


The West Hyde prestige case 
"The smartest of the West Hyde cases, all = 
anodised aluminium, with top and bottom a 
panels only; in black PVC-covered steal {plain or 
louvered). Free standing or 19” rack mounting with aluminium 
brackets. Supplied ex:stock, fully assembled, with SS Pozidrive screws. 
Той Extra forlouvres 


8С21 {3}" whole rack) £13.46 

8C22(34” half rack) £10.90 

8C31 {5} whole rack) £15.53 Е 

BC32 {5{” half rack) £1279 81p 
Pricesinclude panels, teet, P. & P. and VAT. State whether }. $ or full panels required. 


AMTRON ss Men 12 


AMTRON METAL CABINETS 

GIVE EXTRA VENTILATION 

Ideal for Stabilised Power Supply 

Units, A lightweight caso with 

perforated sides and top. The front 

panel is of heavy-gauge anodised 
i, The top, bottom, sides and back 

Оа secured by four screws. 

The front frame Is a clever mould- VAT and 

ing holding the panels, allowing Height Length Depth Code Р. ЕР, 


for four "hidden fixings h 
chassis if required (not supplied). 120mm 284mm 138mm 00/3009-00 £6.40 
Integrally moulded front fect elso 120mm 224mm 138mm 00/3009:10 £5.61 


form the mounting for the tilt 420mm 284mm 188m 00/3009-20 £7.07 
support which is standard with 
Less for quantity. 


this matt blue painted case. 
EnGase ENVIRONMENTAL 
HOUSING a 


1 off, incl. 
foet tilt, 


A cleverly designed pro- 
tected polycarbonate en- 
closure: weatherproof. 
hoseproof and damp ond 
dust protecting. Its high Encase includes chassis, retaining screws. cover, gasket 
impact strength will with: and cover-retaining screws: also includes Р. & P. and 
stand rough handling. The n EC a аро по. a АША 


seven sizes caninterconnect ENA B MS £415 
and any case will extend ENB 1 х 7 LX E - £5.32 

T M ENC 16" X74" X 5 £7.07 
vertically or horizontally or EN тих 11 Х 57 £722 
both, while maintaining full ENE 167 Х 11” X 5" £9.24 
protection. Send for new ENF 22" « 11" x 5" £12.77 
catalogue. ENG 22" X 15" X 7" £17.66 


The design of these cases permits the instrument to be bullt or serviced within their 
external panels. 48 shapes. Low cost. Blue PVC/steel with white PVC-coated 
aluminium paneis. 


Width. Height Depth Тон Width Helght Depth 1 off 
A 4-5” 3 6" £3:17 М 45" 3 13” £3.91 
B 45" ME 6.5" £3.91 м 45" 2 13" £479 
C 45" 10* 6-5” #4-32 О 45" 10^ 13” £6-07 
D s" 3° 6.5" £432 (2 EM 3" 137 £479 
Ta Tu 6.5“ £429 a 9" 7" 13” £6.07 
ЕТОЙ 107 6-5" £552 R9" 10" 13* £7.39 
G 13” 3" 6.5” £479 $ 13° 3 13" £607 
H 13" e 6.5" £552 T 13* 2 nas £738 
NES 10* 6-5" £6-07 U 13" 10” 13" £8.95 
J 18" 3" 6-5" £952 у 18" 3" 13” #739 
is 18” vr 6-5" Е W 18" La 13" £89! 
i18" E 6.5" £89! X 18* 10* 13" £10.70 


10 
Woodgrain: D@£479,E& Goss 82,4 Q £507. 
Prices include screws, rubber feet. one or two chassis according to size. and P. & P. and 
VAT 


aT 


Contil Mod-3 cases are in sixsizes and offer width height — dBpth 
the manufacturer of small instruments an оаэ» 

attractive low cost case available ex-stock. 
Made in blue РУС-сомед steel and 
complete with front and rear panels and 
chassis, they are light, strong and rigid, 
PCB and PSU mounting systems available. 


Mod302 £37! 7" р 
at 


Mod 304 #420 1n 3" 
Моз 305 #621 i" СЯ 5 


Less for quantities. 


Prices correct to Aprl 30 


DEBURRING 
TOOL 


BRADRAD ORILUNG & OEBURRING 
TOOL equais eleven drills, Опе cut 
drills and deburts the normal run of steels, 
aluminium. brass, copper and all types 
01 plastics, perspex, fibreglass, etc. and 
hardboard should the need arise it is 
designed to overcome all the problems 


Q-MAX 


METAL PUNCH 


OMAX PUNCHES NIBBLING TOOL 


associated with drilling thin materials — iens ADEL 
it drills interlocking holes for instance " oris 25 The Adel алз holes) cl Mealy му 
7-24" Inf" steps or 6-36mm in 3mm од he АКы нато тота i 
x 1”, 14”. 14” Ме cutting cleanly lika о punch and 
Steps. Both wih j^ shanks £1075 die. Ideal lor notching clearances on 
Аш 147-24” and 36-80mm 227.88 £1.88 3 
Tlanges of cabinets or chassis £6-76, 
Prices correct to April 30. 11° £2.20 АЙ prices include Р, А Р, and VAT, 


Brighthfe_ neons, 
illustrated are 
PC/A or С. PC/F. 
PC/G or І. РР/А ог 
B. Q & S. ав 
brighter and give an 


поси 100 off С 
dia. leads volts cLP.&P. amber or white: 
Е ш шоьл 
А to A or p р [ 
“РЕА 6^ 11000160-26017]p — 161p Сар, shapes. und far 
as 30: 1105 160-260 2 Р 18Р 115, 240V or the 
уре папа ae Ee PP пеоп In 110, 


240 and 440V, with 
6” or 30” leads. 


Sty 
Add Pio% VAT. Min. ШҮ each ty type ten off. 
Send for details in new catalogue. 


CONTIL handles "at 


(1) №. 265. Anodised aluminium 
centre bar, Black ptastic brackets with 
moulded-i core. 75mm @ 97р 
Five more sizes up to 154mm. 

(2) No. у 1. Nylon 112mm, Load 
бокае 

(3) №. 277. Ati.. ground, polished. 
anodised. 88m @ 94p. 120mm @ 
£1.06, 


(4) No. 268. Satin ali. 57-5 тт @ Р.АР. 
zb 102mm @ £1.01, 145.5mm 22pany 
ELT. quantity. 
(5/6) No. 250. Black nylon, very WISIS 


comfortable. 75mm @ 29p. 110mm 
@ 41р. 155mm @ 67р. 


COTITIL 


TEXTURED 
CASES 


tor new catalogue. 


Available in a range of 
six sires In 21-gauge 
Tintet with blue Acrylic 
texture Front panels 
white Zintec steel or 
PVC/Aluminium. xia fh 


Width Depth Height No. Case cost ali. panel 
the We RA 755 £559 23р 
8 6 Т 867 {612 19р 
Б 975 {612 19р 
7 1277 673 18р 
£5-56 unpainted 
7 16127 £958 50р 
10 191010 £1317 - 


-i 


Less for quantities. Prices 
include steel panei with feet 
and screws, P. & P. and VAT. 


WEST HYDE O 


WEST HYDE DEVELOPMENTS LTD.. Ryefield Cres., Northwood Hilts, Northwood, Middr. HAG INN 
Tel. Northwood 24941 or 26732 Telex: 923231 
Prices correct April 30th, 1974 
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EL84 0-23 | P61 100|Pvso o-38/UYes 038 8 €-88AFI78 0T7RFBY41A -МОС?3 
BEN | I EY AC Ol S I TC 2185 QA] P PYM OalfUro 1-00 | 21756 0.68 АРВ ШЕ 8.340624 
ELM 038 о-зв|рүв 03011214100 47034|AF18 001005 — 9310025 
EL 0-49 |РС86 0-80 | Р\’8з 0-35 | 016 160 | 22297 0-25|AF239 0-42]006 031028 id 
21360 1-00 | РС88 0B0|PY&8 033117 035 23594-24|A8Y27 047|GD8 g 240C29 - 
k EL» 1 60| Fos 6.75 | РУЗО 0-70 | 918/20 1-00 |20512 O-43/4aY28 03009 0.98.0038 @47 
;MBo 045 РСот Оза |РУМЮ 0-85 |010 1-73 |2N3053 0-38 056 оков 047 
7A GLOUCESTER ROAD, UIXIUEHAMETON: SUSSEX. Tal. ёз Jewel ФС пе рузо ss|Us)  0$0|aNSI2L 278 0 60) оса вы 
RICES SHOWN INCLUDE V.A.T. : оте с 0502437030 5 018 o ОС 
Se Е Y gesto tr CER 
E i 5 1 2N3866 1-1 "1% | 
ло|евСя 0 80|aL; (000 30 050EC88 070 | мнт D0|POCs? Os0|Qra! o50[Us3 — 160 | 253088 0.55] an 'Boce cd 
40|5нЕ6 032 | 6112 026 $ 65 | ЕС02 045 | Ewwaos POCIR90 53 | 49603710. U33 150 | 28323 055 &12j0| 44] 7 
-47/6B06G 105] quis 049 9-40 1-50 #09 | РСРзо 028 1 037 175 | AA119 017 9 22) 4 
ље|евне 07000110200 200) ЕССЗЗ 140] кебу 0-40 | РСР2 0 35 | 0875/20 045 0-28] дд1л10 017] a #71 0С70 4 
Bo|0BI6ó 0 SS/6LDi2 0-38 1-50 | ECCS O95} руб! 040 | РСР 0.59 -00 | 047 0:80 | дА1?о 017 0 ос 0-12 
0s [ABR 7A 0 606020 0-68 © 83 | ЕСС40 100 | руз 0.64) РСРва 0-55 | 0895/101-00 | U49 — O-B0| А4713 0 0 oca 913 
6211895 023|8N;GT 9 80]. 053|Eccài 0-34 -70 | PCPS? 0-90 | 4816015 |150 045 | АС107 01986 0 ocu ors 
-70/ ВАТА 055 [0216 0-23 0.25 | 26680 0-28 м Y67/0 0-33 | PCP2000 67 00| 026 0:55 [ ACII3 0 ° Пос 023 
00(6BR7 100/0р1ло 034 1-00] ЕССал 0 28 | Eyes 0-40 | l'CF8000:75 | Qv¥04/7 1-00 | U78 O49) дС114 044] [D SOCIE 0-17 
«516855 0685 69:0 0-50 0 45 | ССВ 0 30 | pyOl 0-58 | PCF8010-48/ R11 098 |0151 0-31] 40126 014 Ф. ФОС? 030 
2036837 1-40 [8670т 050 191 0 2$|ECCNS 0-36 | 235 040 | РСРВ020-50 070 | 4С127 0-18] 0. 51079 0-17 
00|6В\Ув 0:90 |п07(м) 0.68 9.65 | ЕС086 0-85) 1240 0:85 | PCPBUS 0.73 030 | 40128 0-22) o: 23|0С180 017 
00169107 O88|anzü 060 0-44 | 20688 0:441 2241 078 | POr8080 55 035] АС152 0-22 0 тост 0-44 
as, 8X6 0-26 ARIK 0:75 060 | воблер 85 | ка 0- 0-80 | 46184 0-28) 0 zoca 013 
45/6RY7 024|68А7М 044 d 1:00| ECCS04 0 80 ° 0-55 [А6156 0 2°) 0 38106810 0-12 
3311826 0-49 [ввстот -32|! ‚88| DFO 0.30] £CC807 1-00 | 200 0 0:55) 40167 0-28] 9 20082 018 
30164 —0'30 | В8ОЗМ 0-44 jt 0-45 0-44) Есиво 034 0-60 | 40148 0-28) 0 ?$|OCegD 0-18 
es|oce 040|saM7 044 Е 0-50 | ECP? 0 38 0-58 | ACIEB 0:28] 0 F$5|0C8S 0-22 
90] 6 125 | вактот 44198970 1:28 0 45| ЕСЕН 078 © 80) 0167 0:66 0 3810634 026 
49 0 40 огт 451 ау б 9-55 | DI 038 0-38] АС168 0 42] [T вз|осі2> 025 
Ses e eRe Poena ia RR RE HE 
"00 rojava. бв! „1% °з 0-70] § 083|Ac177 03 то diocl P 
40 OBlavea 012 060 670 | ксн 0- 55] ACYI7 0-8] © МАТ! 01 470С172 039 
60 0-60 убит 0-45 A 100 940 кСив1 0.200291 100 053| АСҮ18 0 Ф?|вр194 O-17|MATI20 43106200 0-24 
Bt] 9.56654 040 Ця 338 035| ECHAS 044 | Ozus 009 20300 144 | pes, oas | VEC 03$ | AGY19 021 62805 631106201 042 
Ба КАКЕН ЕЯ ra а ince) |У" Опра озі УРУЗ 0:78) ACY20 0-20) oA» O-14lOC202 047 
| T { ^ i á vial 0-75] 40%21 21 | 
ab 628 fey7G 100/2001 068 0-25 мт: 0-00 034 050 pris 80| ВВ? 049 | viret, 0-35 | ACY22 0- SE ИЕН 
Е 1:007, 1-00 20 0-75 | DW 3/330 à 087| nuro пзо|РЕҗәрр | UBL2: 077 оит Oei | ACK RE PBT eA!) Оос 0% 
EH 0-80 0:752 ? 0-40 2-00. 050 | HL23DD. 060) UC 0450150 060|AD140 040 nv1oo 0.2004:3 017106205 047 
м 075 070 0-88 0-50} DY87/6 0-30 0:60 075 | РЕМа ов | COC 075 | vui20A -60 | арі 06587101 0210879 0:1010С206 088 
м 0:75 1.002 525 1-00 | руво? 0 32 о4о, | PENGSDD 7451 9133 0:35 [А0161 O-OlbYios O?0DAB) 0100С812 O4 
45 938 6.75 | vào 9.83 |Евосс 155 1:50 200] к з 0-45 | 0192 0-50|вү114 0 SODALS O-OORFID 083 
-70 |61 1:00 0:80 1 976 | ЕБР 120 075 | млларь ТЕКА40 98 1-00 | ADT140 “68/4196 0-170А86 022 
35 0-70 100] 1-30 |3 0-83 | Е62Р 1 20 0-70 70| PENDD/ | 1:00 | 42102 0:99181157 0.201090 0 14301, 099 
4s 050 065 {н 0 59| Esce 100 9-88 | нхзо 1-50 2 00 1-00 | Apios 955 Ву Уаз 1-100491 01031036088 
80 0:37 , 080) 2 «80 9 30|E9oCC 100 130| AVR? 100 050 5-00 | АР114 028 Ву210 0-28OA95 010311276 044 
2 BH Н PR dem DES K180CC0 95| Б) [RE BVk2A P 985 ола АР115 OLMBYZiL 02904200 Olearia oto 
|: - d M y Zi o! 
2 HH 5|: $n 20 Owa оо | PALA 038 HH АРТ 02181212 0200дл02 О 14206 0-88 
«6 955 ЧЕ 0:80 100 КИЧ а 040 035 125| APIA GERA zi: 0504210 063х230 0% 
78 0-80 070 0-70 [15] 0.27 | Кта ро РАЗ 045 n 125|APios 01050 OxaVARIL 975] 5643 0-20 
do DE [i] 19 гоо |е. m кта 0.98 s p 1% р Bu АР126 0?0co44H 0890010 19728 020 
E: un HER Н + 030 REM 190) зн soo Din GSC) дрізә 07УВҮПА "оста O-4a|2R12¥7 10 
HT eg) Bid p $5 кте £40) сов "e КҮН 0:80 | CATCHED TRANSISTOR SETS 
80 | ктт: 100 ^ ү pack, 
= Тори! 0'70 40616 073 zo hEn рон Las] URIC L00] Trangia LE ACAD AH ACIE. ААО: Ыр per 
А 025 | 191.121 50 40 0 80 N 6:12 | Kral 2:00) PLM) 080| 005 1.00 | and Modi Р 
42|69К5 065 | 102123 0 38 [30711 0-75, 120 | түүнү, 00| Piau? 0951009  055|INIISA 
то Vo ood dad ACHTEN, |Б eb 290 ктеп oo| шч ооруда 0-87 ума 0 
he 1 » 038 KTWU3) Y33/2 yal 0 an Ё „| 
(oo |sisaT. 040 $c ФЕН: cres m НЕН qu ae bY33/2 +80] U 912404 0:20 [5.3 e, 13v. 16. 16 . 
ga Mer 03 Нот [ү Я овоа 028 used arvi eubject to the manufacturers’ quarentec. llusinese hours Mon.-Fri. 
та 03 | BLOE 12 pime 
шд) 046 рин ASH a BE 984 | мкта 058 | Ter » ol busiceaa, Caah Qf cheque with order, Despatch ыл 10у per омет op 1 three Iama, 
варил — $00|i2ATO O-3s|JoP4ME, [АО 1-00 00 $50 MUiu/4 — | then each additional item Зр extra. Orders between £9 and £10 add 25р tota!, Orders over £10 
аиа din п ВНЗ or о | post (ree, All orders cleared tame day. Any parcel Insured againet e io {тагай lor 3p. 
uer n ЖОГЫ eov Ere 080 N308 1.001 atra per order. Conditiona o sale available on request, Please enclose 8.A-E, for reply to any 
„28640 045 02835116 0-40] 421 0801656 070 9:55 Nasa ggo d eortenpondence, 


| ADVANCE CALCULATORS. WE ARE NOW APPOINTED 
MAIN DISTRIBUTORS. 


RAPID REPLY ORDER 


Please print clearly and detach 
Н.Е.М. AUDIO MODULES WIDE RANGE FROM STOCK coupon along the dotted fine | 
Advanced ofl-air frequency reference. Phase-locked, with Signal Monitor. A lab standard ............ £85.00 + VAT£860 | ОАЕ. ... £85.00 + VAT £8:50 
Signal source, type 1. Precision frequency reference ....... ET Es .£66.00 + УАТЕБ-60 | 5.51. . #66-00 + VAT 6:60 | 
Osborne source (W.W. Jan 73). de luxe version Ad M [Ил od " .£38-00 + УАТ Е3:80 | O/LOS.S. {38-00 + VAT £3:80 


£30.00 + VAT£3-00 | 


SQ-DEC.K. ..... £8:00 + VAT £0:80 
50-0ЕС. В.&Т. . #1100 + VAT 1-10 


Kit for construction of an Osborne-based signal source . КУ v . £30-00 + VAT £3:00 0$.5.К.... 
Full range of items for Quadrophony (full lists sent with all goods supplied) 
CBS-SO Matrix Decoder using MC1312P (see W.W. Nov 1973) kit (}-hr. to build) 1 .... £800 + УАТЕО-80 
(85-50 Oecoder as above, built and tested production board ... £14-00 + VAT£1-10 
Advanced phase-lock-loop Stereo Üecoder on board. regulator provision, typically 4048 separation 
fits any set—full Instructions supplied, uses MC1310P in holder, inc, LED tang £6-95 + VAT £068 
Stereo Decoder. as above, but in kit form {about 60 mins to build) ........,... m :.. £5-95 + VAT 0-59 
Superb 20W 80 Loudspeakers, as used for "Р.Е. Rondo", built in white or teak реграіг . #42-00 + £2-00 carr. + VAT £4-40 
Easy-to-build Kits for above Loudspeakers, per pair 201 Eni .... £38:50 + £2:00 carr. + VAT 3.75 
Goldring 6101/2 Turntable Chassis, less cartridge Nope эй Т {22.90 + £1-00 carr. + МАТ 2:39 
Deutsche-Elac STS 144/17 Cartridge. ideal high-quality, low-priced unit for Matsixquad ......... £7-90 + VAT £0-79 
Instrument Cases, attractively featured with black Vinyi-covered steel tap and sides, aluminium front 
and back panels. Exclusive! 
Case A B^ x 5" X2” nom. £1-45 + VAT 14р. Case B 11" x6" 3” пот, 1-95 + VAT 19р. Case C 9” x 5" x 25" #1-70 
+ VAT 175. 
Handy file Aluminium Boxes, with lids and screws: Вох 1—54" X 21" X 13" —42p. Вох 2—4" x 4" x 17" =42р. 


PLL-OEC. B&T. . £6:95 + VAT £069 
PLL-DEC.K. .... £5:95 + VAT £059 
PR/LS/teak/white £44-00 + VAT £4-40 
2K/LS/teakiwhite 37:50 + VAT £3-75 
6101/2 ......£23:90 + VAT£2:39 
STS 144/17 ... £7-90 + VAT£0-79 


UH КОШ .. £145 + VAT 14р 
CaseB ..........£1-95 + VAT 19p 
Casel ..........£1-70 + МАТ 17р | 


Вох 3- 4^ x2 xu" —42p. Вох 4—54” x 4" X 14" —47p. Box 5—4” x 24" X2” =42р. Box6—3" X 2" X 1" —34p. D ENS: 
Box 7—7" X5” x 21^ —68p. Box 8—8” x 6" x 3" — B4p. Box 9—6” X4” x 2" 354p. BA bolts, nuts, washers: 0. 2, 4, 6, mop 
B, 10 BA. 20p Pkt. of 10. All prices + VAT. BA Pkt. .BA Oty... 


щи 
А FULL TECHNICAL AND AFTER-SALES-SERVICE 15 PROVIDED, ALL UNMARKED PRICES POST 
FREE. AS MANUFACTURERS AND DISTRIBUTORS WE WELCOME TRADE AND EXPORT 
ENQUIRIES. COMMUNICATIONS CONSULTANTS . . . INSTRUMENT DESIGNERS . . . FOUR- 
CHANNEL SOUND SPECIALISTS. 


g v gYBiudia Electronics (== 
ОЕ РО. BOX 18 HARLOW 
ал @|СМ18 GSH ESSEX, =r 


Telephone’ Harlow(std0279) 25457 


Monay enclosed E .......... 
by сћедив/Р.О./М.О.Љапк draft. 


PLEASE LET US KNOW AFTER 7 DAYS IF 
YOUR ORDER IS NOT ACKNOWLEDGED. 


"— 


WW—1!11 FOR FURTHER DETAILS 


Wireless World, April 1974 


а79 


| 


È £ £ Е Е | < В Е 
Eves оф Ри ҹә | ттл алә 94 — o4o| 174 озо | 523 oso | 6ВО7А 055 | SKEGT 075 р 
Его оза | PLSOS 0,75 | u25 3:85 | Шуа — dds|ix2A ов | 525 вао | вят 4-00 | 6K7 95 
Е241 0.15 | РС508 1160 | 026 ges [uvas 025 |128 ово 5246т 045 | GBWe 090 | 6К7Сс 030 
E280 028 | 21509 1200027 0-60 | VR105/30 040 | 2K25 $00/6AB7 0-50 | 58\7 096 | бЖаСТ 8-50 
EZB! р27 | 2.82 095 |191 075 | xs $50|3A4 050) бАСТ 950 |6С4 635 | 625 — 035 | 
Е £ |GYS0 070 | РҮЗз 063 | ust 9 83 | VR150/30 040 | 306 $40 | ВАН 0560 | BCE 940 |615 “150 THE VALVE WITH 
А1085 £125 | ЕСНАР 0-75 | 6224 n4s|PY80 040) UABCAD 0-40| 2800 200 | 354 940 | вАК5 0-40 | 6086 4d | 916 — 040 а А 
ARB 0-50 | ECHS1 03 6237 100 | Prat 25 | UAF? 9040 034 | 6СНб — 140|607G 04 
ATP4 0-50 | ЕСН8З 0-45 | КТбб — 250 | РУ 075 | ВСА 6 — 0-25 | 5СІБ 065 | 6SA7 045 
8н 30 | ЕСНЫ 0:45 | КТ 290 PYB3 040! UBFBO 240 0-50 | 506 040 | BSA7GT 030 £ £ 
Сүз. 050! ЕС  050|MH4 075 | Руш 045 | UBFED VAT 10% 037|6EA8 070|8SC7GT 030|1963 8-0 |s56A 110 
Garo 450 | ЕС(82 035 | м6 9-50 | Ру500 100 | UBLI 955 | 577 100 | 6567 048 | 1966 60| 93А 50 
Ое 050 ECLA3 о | ОА? 040 | РУБ 045 | уві 970 ЕХТВА 045 | 6255 050 5557 _ 050 |194 7-00 | 954 050 
Dko ово | ECLS& 040 ОАРЮ 055 | Руз — 045! СС 045 0% |6F23 — 050|68J7GT 038|20P3 ^ 0-75 | a55 040 
0192 — o40|cF36 — 08S|OB2 oso | 00312 856 | СЕ 010 0-50 | 6532 050 | 65Кт 05| 2024 — 1-00 | 356 030 
0:96 006 | EFI7A 1-00) PABCEO 040 ОСН? 915 045 | 6233 3225 | 6SK7G 0-48 |25L6GT 060 |557 040 
омо 060 |Е0 062 PCI 045 иСнвт юзи 030 |.6H6 930 | SL7GT 045 | 30615 100 |160 050 
086187 035 | ЕР41 085 | PCC 040 С? $ | 28030 O75 | 6u4WA 1-00 | 65М7СТ 045 | 30С:7 — 100 | 2051 60 
DYBO2 035 | EF80 025 | РСС85 948 UCLe3 @6 | 20007 ево | cas. 065 | 5507 058 3068 oso |5933 зо 
Е88СС 070 | ЕЗ8 1-10| PCCes 055 ғат 5| ТАЗ 950|6J5GT  045|8VéG 015 3065 1-00 | 6057 — uem 
ЕСС 055 | ЕР85 — 035|PCCES 050 Ев ths 025 | 546 9:30 | 6V6GT 045 | 30711 9-80 | 6060 быз 
EgsCCior 1-15 | EFB6 030 | РССт89 060 ures 185 032 | 6Jew 0-45 | 8X4. 40 | 30FL12 1-05 | 6064 0-50 
Е180СС 085 | Еа 027 | РСЕ 040 [D 184 070 | 647 045 | 6x5G 40|30FLI4 6-85 | 6065 070 
EICC 1-25 | ЕЁ! 037 | РСРЕ2 055 ULet 155 $30 | 5Y4G @55| 697G oaol BXSGT @45 6080 220 
а НЕ 8e шша i 
А 0-35 
БАР 035| EFIB3 ОЛОРОРО 075 TRANSISTORS quUBES [от озо 
ЕВӘ 920) БЕТИ 031 PCEZ 075] Please write or phone for current price of eny of the transistors, diodes shown below. р 1урез) | а 98 
ЕВС pasl Elga 060 Perens oan | АСИЗ j AFI всүзз GETMS | оса 1N22A 2N3054 7A & |) у бм 
Ears paleco fe | bares эзе АСВ —|arus scr» (бе |964 |та 243088 38776 | m — 23 
EBFB3 0 015 |PCF pes | ACI27 AF128 ВҒ115 GEXS5 0645 1N32A 243300 £20.00 ва. | | С.Я. TUBES 
EBFag 0301 8081 048 | pCracs 045 | АС!28 AF127 82187 |NKTZ2 | осто 1N38A 2N3391 067.5 120 
ECS2 0.251 ёр 055 | PCHAO 080 | AC AF139 BF185 JOAS, oc73 1843 2N3730 DGI3-2 1800 
EC33 — 060|ELB4 026 | perar. ово | ACYIS AF178 BFYSI QA4T оста 1N70 2N3721 DG 13-34 32 00 
Ecce: оз | Боб  gee|petar 040 | ACYIS AF185 Brys2 | Од ОСтап 1N277 243819 MW43-3515 00 
Foca: 032 |858 939 PCLAS oes | ACY20 AFZ12 BFY9O | oan OCs! 1NGSC 2N4038 VCRT39A 8.00 
ECC]  031|EL90 — o45|PCLEA 045 | ACYZ6 ASY26 BSY27 OA73 оса 144148 244058 3BP1 ^ epo 
ECCaa 030 | 1804 0.701 pclae osò | ACY29 ASY27 BSY38 QA79 96820 2м458А 2144061 1-10 | гар 5-00 
Ecces оза | EM31 0560 | pctacs 040| ACY40 ASY28 BSYI5A  |OAst OCB2OM | 2№708 244785 ide | BJ 10 
ЕССВ оло | EMBO 045 РРО 079 | ADI49 BC108 ВҮ216 DA20 0683. | 24918 2N5295 ISLEGT 0-75 | aal Н+ 
ECCHS  (40| emea — 035| PL3Ó 060 | АО! acis CRS1/10 | 0420 96138 241304 3N128 35 — 0%) SPECIAL 
ECCidg 045 | Емат 070 | Ра oes | A0162 BCiI9 685120 |Од2200 | OC 140 241305 3Nt54 35246т 60| VALV 
ЕС 033 | БУМ oaol prei oso | дроти 86:36 CASN3) |062 OCi70 2N1307 3N159 SoCS 055 | Cv2339 
Gm tule calpa е Бо, О NE ко дш Ош Бю ШШ 
) 5 Ў 
SE A а 96 (А5 acu CRS3/20 | Обов 06206 2N2147 2082 B EET e 
АРИФ 8С172А  |CRS330 | 0629 SX 2N2411 46250 125A7GT 050 | 78 9.55 | K308 
VALVES AND TRANSISTORS АН BCRA Eu DC39 zm 2N2988 4025] 125С7 0-60 | K337 
Telebhonesonabitesetoerralved AFI Сүз! Сн$25\025 | OC36 1 2N3053 40688 12517 750 | КВМ2А 
transistors, otc, retail 743 4946; | Faxr OTHERS IS STOCK зей туте crits 0.1; Т) 12367 С VANK 
and 1períal valves "AGE over £3 free, I?p for one valve 
роз [pisa Vp for each additional valve or яг. 010.0 Pip extra, (uM 28 | suse 


y e ym MARCONI BEST PRICES PAID FOR TEST AND COMMUNICATION 
"ys > e EQUIPMENT. Single items or quanti nau 
РРР 28 GENERATOR 
4 Range: RACAL UNIVERSAL COUNTER/TIMER 
| мен $4550 (СТАВ) 


In- 
13 or 75 ohms. 
Impedance with 
lermination 
(supplied). Built 
in crystal check 
laclity with 
handbook, £138 
inctuding carr. 


SIGNAL GENERATOR TYPE 


| O.4uV 10 4V at 


р to 100MHz; 
pulse, period. 
fatio, th 
interval! and 


ANIUSN 16 (MODEL BJ15A) totaiisins 
precision i signal generator em- 

Beer ta ete” ty haces KEEN арален, HE, а iei npag sleek 
of CW|AMJPM and swept cartier. in the OT AVIV pese A Md eA etc. Full spec. on request. £145. 


frequency ange 10 to 440 MHz. Some о! 


the features of the inetrument are: AUTO- volts, decibels and po 


noise. Piston type atte 


teiniive to thermal 
ualor, 502 ошрш! 


MATIC FREQUENCY  STABILISA- 

КЕ fe TURN corr о PLEASE NOTE 
frequency), AUTOMATIC LEVEL СОМ. TFIHIC VTVM А.С. voltage range 300 MV. puts ‘modulation, Вин: SMHz Cryst 

TROL (holds output constam +1db to 300V м 7 ranges, 20 Нг-1500 MHz. D.C. calibrator. Separate R.F, and mad. melers. Unless oHered as''asseen'" 


voltage ranges 300 МУ 1000У im.3 ranges. 
D.C. resistance 50 ohms to $00 ohms. Price 


£62 50. 
TF 10414. Spec. as for 1041C. 252-50. 


INTERPOLATION OSCILLATION’ (for 
Drecise tuning between crystal check points) 
MARKERS (lor S.F.M.) 


BRIEF SPECIFICATION: Frequency 10 to 


P.O.A. 


ALL EQUIPMENT 


TEKTRONIX 


440MHz, RF output 0,224V et 50 ohms, Modes 
of operation CW-HI. CW, CW (calibrated 
and stabiliged), AM-400H? and 1КНЕ and 
external, FM-400Hs and ТАН and oxtornal 
0.75 hHzdey., S.F.M 
150 & TSO0KH? dev. 
att to 30usec, 
тер rate, 3 me 
riminauon 


mod, and dev., Ires 
pulse level output, 
specification and 


surement: O-10kHz, reada in seconds, 

H PLUG-IN UNITS COLLINS TYPE 2310 4JSkw., 10 channel, 
500/250W. MEDIUM WAVE BROAD. milliseconde or microseconds, decimai СА—24 мит dual е SOMY-20V. autoto nus! tuning. Ail sbove 
CAST TRANSMITTERS. Price and point automatically positioned. Display G—20 мн: differential. SOMV-20V. complete Installation and apare parts. 
detaile on application. DAA aT) НД dy alts L—30 MHz fast rise lime 5MV-20V. TRANSCEIVERS. 


M.O. for ET 4336 TX (see description in 
previous Issues) £850. P, à P. £150. 


HIGH CAPACITY CONDENSERS 
"GENERAL ELECTRIC 25,000 MFD 25VDC (40VDC 


SPRAGUE 20,000 MFO SSVOC £1-30. 0103-20013. Price on application. input 400v, wye outout 241.5/230/218.5y 500 PIE apr nein ТАД 
MALLORY 20.000 MFO 30V (4SVOC surge) £1-15. LAVAS Made by Westinghouse of USA. diversity 


MALLORY 35,000 MED 15V (20VOC surge) ё1-10. 
ЗАМСАМО 20,000 MFO 50У £130. 


SCHLUMBERGER B 1200 db UHF 
ATTENUATOR. £3500 

SCHLUMBERGER 0 50а PRECISION 
OSCILLATOR/MIX ER 200-500MHz. £95-00 


PLESSY PR $24 QUAL DIVERSITY 
RECEIVER. Solid six pre-selected 
channels with motori uning, automatic 


MEWLETT—PACKARO . 

185A 800 MHz SAMPLING OSCILLO- 
SCOPE WITH 139A DUAL TRACE 
“PLUG-IN, Full spec. and Р.О.А. 
175A 50MHz Oscilloscope. 

3244 | COUNTER FREQUENCY 
MEASUREMENT: 10Hz lo 10,1MH. 
Accuracy $ 1 count. Automatic posi- 
tioning of decimal point. Period mea- 


Complets with manual and following 
plug-ina: $25 19 to 100MHz, 525В 100 
to 220MHz, 528A video amplifier. Price 
оп application. 

8168 SHF SIGNAL GENERATOR. 
Fi range 1,75GHz-4,2GHz, Mod.: 
F.M., C.W. Pulse and Ext. A.M.. output. 


PLEASE ADD 


10% VAT 
TO ALL ORDERS 


OSCILLOSCOPES. 
ST1A—BOMME, acc. 
complete. 
561А.10М Hz, solid stai 
with 3A1 dual trace vert, 
time base plug-ins P.O.A. 
S41A-33MHz. Cholce of 
Р.О.А. 
1А265А(545А)-33МН:. перагліе time 
bases with delay. Р.О.А. 

545-15MHz. Separate lime bases with 
delay. Price on eoplication. 


№ P.S.U. 


£150 


complete 
id 3B3 delay 


plug-ins. 


D-—High gain differentia) 1MV-SOV- 
М &00MH: sampling 10тУ-ст. 
53154С. Dual trace 33MHz, 60MHz, 
905-20. 


3 PHASE AUTO TRANSFORMER, wye 


Brand new In originai cases £60.00 including 
UK transport. 


234 TF AUDIO TESTER. Combined А.Р. 
Generator (0-25kH1), Output meter (up 10 
ЭМ. ai 600, 15 and 312.) and valve voltmeter 
(0-800V.). with stepped and variable attenua- 
tors. £66. 


TF 14005 DOUBLE PULSE GENERA: 


ordered from ча is completely over- 
hauled mechanically and electrically 
in our own laboratąries 


FOR EXPORT ONLY 
TRANSMITTERS: 


BC 610 Hallicrattars. 
RCA ET 4336 also modified vorsion of 
increased output to 700w. 


18, ТӨНР, 38, 62. 

C-13 TRANSMITTERS 

RACAL COMMUNICATIONS 
EQUIPMENT. 

We are able to offer а comprehensive 
selection from the range of this modern 


driver units. 
be built to 

Please send 
ча your enquires 


ARG SPARES. We hold the largest stock 
in U.K. Write for Hat. 


R.F. METER 0-8 amp. 21^ (U.S.À.) #180 
P. & P. 18р. 


receiver selection and Indication. Complete TOR WITH TM 6005 SECOND. 

with FSK terminal unit and spare coils lor TF А VHF SPECTRUM ANALYSER ARY PULSE UNIT. For tesling radar, 2941FT. AERIALS each consisting of 1. 
turret tunars. All housed in tal ор cabinet. jor anslysia and mi rament of Radar nwucleonics, "scopi Counters, filters 3ft., jin. dia. tubule: screw-in sections. 
£100-00 Equipment, Frequency ranga 180 to 230MHz eic. SPEC. TF 1408. Rep. 1%. 


RACAL ВА 1176 COMMUNICATIONS 
RECEIVERS completely overhauled and 
realigned to ‘ag пем" condition. 

ROHDE & SCHWARTZ MICROWAVE 
POWER METER. 3200MHz, built-in cali- 
bration, 5092. £120 08 

TE 1102 AMPLITUDE MODULATOR 
Amplitude modulates at up to 80% the C.W. 
Or F.M. output of any signa! generator with 
а irequency range ot 1DOkHz 10 500МНг. 
Input waveiorms to the modulates may be: 
side, square, pulse or picture at any level 
up to Н1 impedance, Mod level monitored 
оп panci meter LJ 


Open 9-12.30, 1.30-5.30 p.m. 
except Thursday 9-1 p.m. 


with erystal check points, Sweep width 0:5 
to 5MHz, outpul pulse deley (а) 85-175 uSec, 
{b} 01-14 mSec with xt and X2 multipller 
епо -2, X1, X2 multiplier, Output 20У 10 
20У with X10 multipilar, £290, 


TF 130 ВС OSCILLATOR, 
SQUARE AND SINE WAVE. Freq’ 
Sinewave — 10H2-10MHz. 
Direct output $ 
30H-IMHz, aquarewave: 
10Hz-100AHz. Attenuator 


0-73.2pp 
range: —5098 to +1098. Impedence: 
75, 100, 60082. Price upon application 


TELEPHONE ENQUIRIES 


ee 


relating to TEST EQUIPMENT should 
be made to 01-748 8006 Extension 23. 
To view TEST EQUIPMENT pleate phone for appointment 


ТОНЕ to 100kH:, pulse width O- 

—15 lo +30001 sec., 
sec. SPEC. ТМ 600/5. 
As lor TFI400S excepi pulse width 
05 10 25и sec., delay 0 to +300u sec. 
230. 


TF 5268 OSCILLATOR AND DETECTOR 
UNIT £5000. 


т! В. TF1225A. TF STIA. WHITE 
NOISE TEST SET #18500. Full spec. 
бп request. 


lo fit tha Tin. rod, insulated base, 
and stay assembile! 


d new and complete 
bag. £T-50 new ог 
£450 slightly used. ge 1-50. 


TELEPHONE ТУРЕ “J” (Tropicalised) 
10 ling MAGNETO TELEPHONE 
SWITCHBOARD 


50 line AUTOMATIC PRIVATE 
TELEPHONE SWITCHBOARD 


Price of cach ol the above оп application. 


COLOMOR (aN) 
170 Goldhawk Rd., London, W.I2 
Tel. 01 - 743 0899 
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Now 


Nem ne, BOLTON COVENTRY | 
SUNDERLAND STOCKPORT 
DONCASTER & PRESTON 


BIRMINGHAM 30-31 Gt. Western Arcade 
(Cloned Wed.) Tel.:238 1279 
BOLTON 23 Deanspate 
(Closed Wed.) Tel: 33512 
BRADFORD 10 North Parade (Closed Weg.) 
COVENTRY 17 Shelton Square The Precinct 


DARLINGTON 19 Norihgat 
DERBY 97 St Peter's Street 

{Closed Wed.) Tel. 

DONCASTER 3 Queensgate, Walerdale 

Centre. (Cloned Thurs.) 

EDINBURGH 10t Lothian Нова (Closed Wed.) 

GLASGOW 326 Argyle SI. (Closed Tues.) 
Edd ИН {Closed Thurs.) 

LEEDS 5-7 County (Mecca) Arcade. Briggate 

(Closed Wed.) Tel. 28252 


HI-Fi CENTRES LTD 


MAIL ORDERS to: 

106 EENCOXNER LANE, LEEDS 13. 
Term: C.W.0. or C.O.D. Portage 2Ёр estre 
under £2. 32р extra over £2, от an stated, 
Trade supplied. 8.4.8. with enquiries. 


ENQUIRIES WELCO: 


4 
Е 


MAIL ORDERS НОТ TO BE SENT TO SHOPS. 
NEWCASTLE-ON-TYNE 24 Mewgale 
Shopping Centre Grainger St. (Closed Wed.) 
TTINGHAM 19 Market St. (Closed Thurs.) 
PRESTON at Frlarpate Walk, 51. 


George's 


LEICESTER 32 но St. (Cloned Thurs) Shopping Precinct. 
LIVERPOOL 73 Dale St. (Closed Wed.) SHEFFIELD 13 Exchange SL (Closed Thurs.) 
LONDON E31 Е ас z (Closed Th STOCKPORT а Little Underbank Tel. 460 0777 


MANCHESTER 60а Old! t-(CI (Cloned Thurs.) 
MIDOLESBRO 108 Newport Ré (Closed Wed. } SUNDERLAND 5 Ma:ket Square (Closed Wed.) 
AND FULL LABOUR АМО. 


ALL PRICES INCLUDE VA 


MATERIAL GUARANTEES 1yr. 
ALL ITEMS SUBJECT TO AVAILABILITY, PRICES CORRECT AT 10-4-74 Е.&0.Е. 


HUGE DISCOUNTS ON LEADING BRAND HI-FI 


АКА! TAPE UNITS Rec. Price Rec. Price 
GXC 36D £16:95 112-75 СХЕ 82D £89.95 £124:90 
GXC 38D £99:95 £139.90 4000 DS £94.95 £132:50 
GXC 36 £B9-95 £195.50 17211 £86-95 £120-75 
GXC 40T £135-95 £189:50 CR 81D #58-95 £8410 
GXC 46D £114.95 5160-50 £1 Carrlage All Akai Models 


GOLDRING GL72 T/Table & PU with G800 approx. val. £47-30 &29-95 Carr. 75р 
GOLDRING GL75 T/Table & PU with G800 approx. val. 67:20 34:95 Carr. 85р 
TURNTABLES with MAGNETIC CARTRIDGE, PLINTH & COVER 
GARRARD SP25 MKIV with G800 ог С850 SPECIAL PRICE £19.95 Carr. £1 
MACDONALD MP60 with G800 or 850 SPECIAL PRICE #18 95 Carr. £1 
GARRARD AP76 with G800 SPECIAL PRICE £2895 Carr. £1 
GOLDRING GL75 with 6800 SPECIAL PRICE £3995 Carr. £1 
WHARFEDALE 150 DYNAMIC H/PHONES £1795 (List Price #24-05) 


WHARFEDALE DENTON SPEAKERS 31:95 Pair (List Price £43-09) 
WHARFEDALE LINTON SPEAKERS £38:95 Pair (List Price £53-35) 
LEAK 150 LOUDSPEAKERS £31-95 Pair (List Price £51:30) 
LEAK 250 LOUDSPEAKERS £42°50 Pair (List Price £60-86) 


LINEAR 202 10 + 10 Watt AMPLIFIER £24-75 (List Price £39:93) Carr. 45р 
WHARFEDALE DENTON TUNER AMP. £59:95 (List Price £95-00) 
Low ОерозИ Terms over 8 Months. Prices correct at 10.4.74. 


ULTRA HIGH POWER COMES PENTEL 


us D R.M.S. conlinonue- 2 "18 guaranti 


12" *Р0Р' 50 о. 15" ‘POP’ 60 „=, 18" ‘POP’ 100 ==. 


£12-75 i £15.95 $2 221-50 i 


ga Dap. E50 ав & monthly 
1-50) 
ete. 


Or Dep. £t-71 and 6 monthly От Dep. £243 and 
paymente £l otal £16.35) paymenta 43 [M 
Pair wultabie tor alt purposes. 


FANE ЕВ POP" 25/2, 


127 3i Cons. 
OT or 
£3 35 Or рер S113 and 8 monthly Ў 
Paymenta£1-13 (Total 610-52) ЕЕ 
ааа edes 


R.S.C. MAINS TRANSFORMERS РМО А 


FULLY QUARANTEED. loterlsaved and Impres- SE10 outstanding performance т+иһвикп £6.75 
200-2607. 50. 


015-43) (Total 43. 
SUITABLE POR BASS OUITAX. ELECTRONIG ONOAN, 


Hi-FI SPEAKER ENCLOSURES 
‘Teak veneer finish. Measin; міт. 


£6-50 


Dated where necessary. Bs р. speaker. 251 X 16x 9 іп. Ported. 
rear IIDGET CLAMPED TYPE 24 х2] us m ий “tor и pue M 

1607 [oA ef and Tweeter 
24047200", GOA, 057: 2a. 130 вир ш. ранен" 7.95 


FANE 8077 HIGH FIDELITY 
SPEAKER oi 10 WATT 


350-0-2650+. вол. 6.3т, да..0-5-6.19. 2а... 

380-0-260+. 100mA, 6.37. 4a., 0-5-6.3". da. . 

300-0-300v. 120m, 6.37, 4a., Cate 0.37 Та. 
For Mullard 510 Amplifier. 


Roll Р.У .С. cone surround and long 
throw voice coll to achieve very low 
fondamental resonance of 50 На. 
Tweeter cone extends bigh mote 
response. Frequeney range 25-15,000 Не. Imp. 
Sor 815 O (state requirement.) £3.99 
LIST PRICE 84 99 
MODEL BOIT Е, 15w. with parete Tweeter. 
Response 25 Hz to 1$ KHa. О 
13000 Imp 3or 8-15 (1 LIST 88 93. 


Ашын for Makara 610 Атара, FRUSPEARER RI 
ullabie for Mal pliner $ ҒАТ SPEAKER KIT. | 
350-0-3507. 100mA., 827, de, 0.8.27. 3а. 2a Response З0Н4- i 


TRANZFOEMEES var 
ша, £125; №. £140; 6а. 21-60; 6a, #185: EYD 


arround for ultra. 
aire, 28 UPiBtep DOWN) Transtormers 


low resonance. А 
200250250", 50- мама E125; Peur Tener Printed Сусан. Inductive; 
£3-00; 500=„ 6-40 


Capacitive Cross-over. [amping мены. 
Scteva, Termina! Panels. £1] each. Оат. Pree. 


ANSPOEMERS 

Btandard Pentode 5.000 f) to 7.0000 to 30 55р SPECIAL OFFER #14-49 pr. Carr 50р 

Fush-Pall В watia ELS4 to 10 or 15D 952 —— 

Furb- atte бу o 3 Ч 

orisa -o ps iss HIGH FIDELITY SPEAKERS 

Pusb-Poll ELBA to Sor 150 16-17 watta.. 2150 ayDIOTRINE RANGE 

Push-Pull Utes Linear for Mullard 510, е5. 2245 Heavy construction. Highly eficient ceramic 

Push Pull 15-18 watts, ecctionally wound а Данат ВАТ 
2220 cates Tweeter cone providing frequency range 
53.85 071215 RHE Ез 


Please siate 
‘HI-FI SPEAKER SYSTEMS Бас 
Audlotrine 121K. 12 m. 15 watt. 11.000 баша 2 67 B-15 ohm. НР 1366:12° 15% #850 


tmas unit. Croes-over unit and ‘Tweeter. Smooth 
response and wide frequency range ensure 


realistic sound reproduction. Carr. 33p £7.95 SESS 
Audiotrine 125K Bolders sione м 
ОЧЫ еса Ее Салы £7-65 апу branch or phone 


12 Ip, speaker. your order. 


а 
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ALLOTROPE LIMITED 


Stand 513 TEA Exhibition ` 
May 13th-17th Olympia | 


Equipment on show from :— 


FUTURE FILM DEVELOPMENTS: 
Patchfields and Cords, Cables and Connectors. 


HES ELECTRONICS 
Telephone Balancing Units and ‘Broadcast Elec- 
tronics. b 


INOVONICS INC: ! 
Innovative Electronics for Recording апа Broad- | 
casting. 


PEARL MIKROFONLABORATORIUM: 
Microphones and accessories. 


— 


ROLAND ZEISSLER: 
Equipment Racks. Й 


ALLOTROPE LIMITED 


90 WARDOUR STREET, LONDON W1V ЗГЕ 


Tel. :01-437 1892/3 Telex: 21624 ' 


WW—112 FOR FURTHER DETAILS 


Se 


P Naon потро LTD., LONGLEY HOUSE, 
LONGLEY RD. ILH. Phone 0-4 #238. Grams: WILCO CROYDON 
aS et 


р 
Р.О. ТҮРЕ 3000 


RELAYS доо 

BUILT TO YOUR donus 
MPETI- | 
nek DE- 


RETURN HOME AND OVERSEAS. 
Р.О. TYPE UNISELECTORS 
8 Level al! non bridging 300 ohms £14.08 ев. 


1 Level 1, bridping 10 non bridging €s ohms 
4 pole 80 way all non bridging 75 ohms 


Wilkinsons 


p 
< 
т 
2 
< 
P 
m 
E] 
= 
а 
т 
9 
c 
о 
4 
>| 
2 
9a 
z 
и 
Li 
< 


LARGE STOCKS HELO OF G.E.C. 
MINIATURE SEALED AND ERICS- 
SON CYLINDRICAL TYPE RELAYS. 


BRIOGE MEGGERS 1000 Voits 0/100 Megohme with Resistance Box 0/999 БГ Ө en. 
GALVANOMETERS. Mirror type BB 3,000 cycles, local length 20 cm. £19.80 ea.. and Ci 
bridge Insts. UNIPIVOT ype 50-0-50 microamps, scaled 35-0-35. knife pointer, mirror scale, 
4 in. dis.. in taather case, £11.13 
RECTIFIERS. Selenium. Full wave Bridge, 24 volta З amp, £500 for 500. 

CROUZET SYNCHRONOUS GEARED MOTORS, opsrating al 3 rom from 24 volts AC 
S cycles 4 watts, ebindie {7 к, £2.35 ев. 24 volt Transformer with 240 voit AC Input available, 


HEADPHONES Balanced Armature 1600 ohms typo DHR 58 £1.43 са, 

JACK PLUGS 2 point with screw on cover, £2 for ten only. 

CLOCKWORK MECHANISMS precision made Contacte making end breaking.twice per 

second in sound prog! cave with thermostat controlled heating 12 or 24 volts, £1.30 ca, 

FUSE HOLDERS singie type Beiling Lee £2 for ten only. 

STROBOSCOPE FORKS 125 cycles, £2.50 с 

ELLIOTT CENTURY TEST SETS. First-orade, resding Absolute D.C. volts .075, 3. 30, 
15. 150 and 800 (T5mV) on Sin. Mirror 


150, 300 and 750 (FSD 20mA) and Absolute D.C. ampa 1.5, 
scale. Wood case. with shunts In fitted comparimeni. 
IMHOF BLOWER UNITS in a standard 18° rach Pu assembly with Glass Fibre Ale 
Filter and direcilonel duct capacitor fan. Motor 1/50 h.p. 200/230 volts ог 
100/125 volts AC 50 cycles тот. £20.90 
HIGH SPEED COUNTERS £2.03 wach 
у 10 counts ры second with 4 figui 
Bilable 6 v., 32 v.. 24 v.. 50 v., or U 
40р extra. 
MINIATURE BUZZERS, 12 volta, with tone adjuster 25р en., lots ol 50 only, es illus below. 
RECTIFIER UNITS WESTALITE TYPE BC 3-315. Input 200/280 volts АС. 
Output up 10 6 volts 15 amps ОС. Heavily damped 0/20 ammeter Moving Coll 
rende true charging current, which 19 regulated by tour position rotary в! ich 
and sliding resistence. A ballast 1а litted to amooth oul mains variations. AC 
and DC fuses fitted. Sire 17; In. x 13} In. a t2 in., designed to stand on bench or 
fit to a wall, 212.1 
MINIATURE DIGITAL INDICATOR. Sizo ol dig 
reading 0 to 9 with decimal pointa, quick disconnect 
Tha miniaturized diga! display operates On а 
iampa ei the rear ot the unit is lighted, 
The condensing lens through a Bralection Man on fo the viewing screen atthe front 
£4.40 ea. Illustrated detalii 
EQUIPMENT WIRE 7/0076 sin 
її, 29.37 1,000 yds. 
HEADLAMP BULBS S.8.C. 6 volt 36 watt Double contact, £250 for 800. 


RESISTORS EX STOCK IN QUANTITY WIRE WOUND. HIGH STABILITY CARBON, 
ETC.. BEST MAKES AT LOWEST POSSISLE PRICES. 
ALL PRICES SHOWN INCLUDE CARRIAGE U.K. ONLY AND 10% VAT 


The lollowing DC. 
Auailiary contacts, 


ted by 28 volt lemon 
" 


ато reple 
projection princi of the 
ama projects the corresponding digit on 
ol the unit, 


Нави} PVC. Blue only, £1.17 per 1,000 yds. 14/0016 Type 


——————————— A PEN 


pes 


months best buy 
Our new pocket size Spring 1974 


Wireless World, April 1974 agi 
catalogue is available now Price 20р 
Big Reductions 


Mar shall in price on SN 7400 series 


A. Marshall & Son (London) Limited Please take the time to look at our prices in this 
42 Cricklewood Broadway London NW2 3HD Telephone 01-452 0161 rangeThey are very competitive and all are 
&65 Bath Street Glasgow G2 2BX Telephone 041-3324133 definitely ex-stock, 


ШОШ ОШ = 
i t0 ost 1 H 
Transistors HERO cu EI Open Integrated Circuits | 
Hd. ВЫ Oy e ERES Кур ом 930 5.30 Each month we will show a different range of ii.c.’s 
2683 29 Ир ce 018 | BCx2 027 025 .30am-5.30pm which are kept in stock. 
1 2 
юз, бираз т» IEEE КЕЙ] Mon to Sat TTL (SN 7400 Series) siu 
263451 243714 228 9-25 | BC307A 0-10 Ге ia Pri се уре rice уре 
2631 818 | 203715 — 216 035 | вс308° ооз И Return of post Pig ЖА ae? Е £ 
26314 015 | 2N3716 3-00 0:34 | BC308A 009 0-35 7 $47400 20р | $47437 597483 1:20 | SN74154 
2NIM — 140 | 2373 396 $27 | BC3088 009 935 | service 7401 20р | SN7438 57484 — 95p | SN74155 
5! р 
24404 043 | 343719 315 022 | BC303 очо 5М7401АМ 38р | SNT420 5№7485 £158 | SN74187 
insta э ою ES: SENS n EN ecc и Ш ма ве оин Ge | ue 
D ; | NT403 р 
2N457A — 040 | 24370 504 #10 | 86327 024 043 accepted SN7404 14р | 547445 SN791 £110 | SN74162 
амат. 323 | 294 оз $42| BC328 боз: ess SN7405 24р | $4446 549792 75р | SN74164 
248 0.15 | 2N3819 — 032 oes | 66337 019 om SN7406 450 | SN7447 57493 658 | SN74165 
24697 415 | 2N3820 047 7 | BC338 919 #15 N7407 45) SNIS SN7494 В5р | SN74167 
COME te СЕ = = ы ш ЫШ mE 
4 - 915 n 
24706 $18 | 23226 КА 99$ | BCY22 115 H < z > О ie зма 5774100 #218 | SN74176 
2N708A 0-12 | 24349 o 0:94 | BCY33 0:24 | Litronix LEDs 5М7411 25р | SN7454 SN74107 43р | SN74180 
24708 013 | 2NJ8$4A Ф $45 | BCY34 0:35 040 SN7412 28p | SN7460 SN7418 £100 | 5414181 
24709 040 | 2N3855 0 046 | 56у38 052 oz я: 202230: 54713 — Süp | 541470 5474119 (1-92 | SN74190 
2№711 #30 | QN3855A. 063 | BCY39 Tes 024 a 2 5№7416 45р | 597472 574121 51р | 5№74191 
2N718 $21 | 243856 * 945 | BCY4o 0450 036 | ^t» 30р | 597473 5№74122 вор | 5474102 
2МИВА #30 | 2м3856д 0 045 | BCYa2 015 он | Ш 20р | SN7474 SN74123 Тар | SN74103 
24720 @50 | 2458 о Pr. | BCY43 — o5 КЫ Ri 209 37 | SN7475 SN74141 £100 | $47419 
2471 0:55 | 2N3BS&A 041 пез | BCYS8 от pr зто | SN7«76 SNMMS 146 | ONT 
2N914 &15 | 2№3859 0 040 | BCYsà 0-22 onn 83 45р | 57480 524150 #1 44 | SN. 
А SES B а mH oc eget ue 
^ I 4; 57482 1 
2499 — et | 34366 ти 025 | ВСул2 643 934 SNO ея i 
2N830 814 | 2N3877 425 $20 | ВСУ? 347 025 > 
2N1090 $23 | 2N387A 01% 050 | BCY88 240 047 . . 
ЕЕН EIE зн Ry Diodes & Rectifiers 
з ^s $ H 
241132 оюм — odi 020 | все! ез ру EJ 10 ж — «о о — 890 — 1 
2NIXQ — 016 | 245003 — 024 918 | Boris — 075 042 Ha me ow өт ӨП 0125 cts. iD 
241303 016 | 24 027 020) a018 о5о 015 3 оз 017 020 02 025 0279 02 
2N134 020 | 243005 024 038 | вотот 0-75 020 10 = 035 040 04] 056 — — 
2N1305 020 | 2N3008 027 025 | B0123 022 025 35 ом 092 їз — 215 252 36 4» 
241308 022 | 244038 045 925 | 80124 067 028 Component 
241307 6022 | 244007 040 055 | BDI30 — 057 020 n CATHODE STUD ONLY 
юз 023 | 24038 016 065 | BOB! 040 БН supplied for amp 800 pv) £3-65 IN3768 (35 amp 1000 pv) £4-20 
24139 037 | 24059 00 $50 | 8012 050 о рае 7  012]0AT) 007 
2Ní482.— 0B | 2400 ои 040 | BDI3s 043 КЧ most projects Be ЕН. EAB си (олш! ш 
һәм 007 ВАМ 047 | Ву20 — 035 | OAS 
28:07 024) 24401 ef O35 | 80155 — 049 HH. A N 14918 007 | Bat 012 |BvZ!! 032 |DABS eso | 
Жр ЖУ Нету L4 бирр ө НЫ inthis magazine AAM$ 007 |BAI4 017 |ВҮ212 030 | Одю 007 
2N1631 035 | 244302 02$ oat | вота — 063 020 : AAI2 — 015|BAIM O12 |OA9 010 | OAD 007 
EME СН Peu a 6 Ld РЕ All devices are BAI oqs Бю ots Одо а | OAs 007 
Р 25 | Ву125 015 | ОА 
мот 116 | 2497 — 4147 094 | BDY 125 025 "NI P о 010 
2м1702 215 | мата 050 74 | BOY) 1-50 | brand-new & Bais far РУ саал оор одада ота 
BAITS 007 | BY140 1-00 ОА?З 
241711 922 | 24019 063 L BOY!7T 1-50 ore teed 
241893 034 | 244920 0-71 O70 | BOVIS {75 ИИ guarantee 
Е КОШЫ NES Ems d m i i 
2N2148 — 0M | 24402 080 028 | BOY38 16% 94$ Bridge Rectifiers 1 
24192 040 | 24972 0.12 93 | во 080 009 PS Matal—Protessional quality 
ФМ #Ф А 040 | 24114 0721 029 | BOYSI — 125 142 reas А И) Н 15555028 SOA 
242193 840 | 24515 — 026 955 | ВО 1-00 225 . s bu ix oe PU 22 iu 2м 19 
2№2193А 041 | 2418 03? 9-15 | BENS 027 fa) Zener Diodes 100 ош 03 070 075 24 30 360 1236 
242194 027 | BNSI90 0-92 O15 | BFIS @23 oss | c 20 0438 (4 5 04 282. 378 ап 1440 
КЧ ВН: НЕ ESTE Sesocem $ mom og on тшшщ 
r S 095 125 
2N2195A #16 | 245199 101 O12) BFIZ1 025 020 llar ы der ve. 
2N2218A 030 | 245194 110 0-15 | BF123 027 050 and Mul 2 d - — -— 
2N2219 0:37 | 245195 148 915 | BFI25 025 035 ny 1 
Юю iR NAS 93 oa | Bris ES НЯ АВ Potentiometers-carbon 
и | Bi 
242221 6:20 | 243458 031 |! 011 | BFI54 915 020 Roti t 45 
2М2221А 033 | 245459 031 | 027 | Вз 0-25 020 РАР Eme 
22222 — 031 | 34128 o7 023 | ВЕ159 921 012 а аны дай ир Zi PERCY 
2N2229A 041 | 34138 185 015 | ВЕІ80 — 023 912 Soutien (Log Ned tinea 3E hence: 
2N2888 01ү | IN139 020 | BF161 042 030 вае оза ul 
242369 — 01$ | 34140 050 | ВР163 020 020 Singles (Log and linear) 30 
2N2369A 017 | 3N141 H BF166 035 020 бочу ind lineer) 50 pence 
hee qn mS alice ISDN d iz фуюй eT poor 
шг ола ама ost | вет он | Seim о 55 pence 
017 a 4 52 7 $ pence 
x Шш: PES Hom ОШ ЕЧ Prices subject to 
242904 EN BCH2 0-24 Bri 032 р 
2N2904A 025 | 3N200 — 249 | BCM3 — 021 |вк 0% IE] alteration ti Kit 
2N295 М | умот 195 | Bacia 024 | Bria3 оао 290 ; ; ner Construction Arts 
ПА (M 400 оза вси aar ва от НЧ without notice- exu sole гСап ean 
4 | 4905 d i2 ? А „к. 
Mon tor Amplifier Kit PO 
Е ЕН ИЧЕ {| prices correct at [ЕЗЕШ ЕГ Lt PEE 
$33 | 40313 992|BCis3 018 | Briss — 015 | ТіР3055 0 time of with Tone Control and Cre-Amp. à E 
912 | 40116 озо | 86184 87197 015 | мЕ0401 ota E12 30 watt Mono HI-Fi Power Amplifier ^. Mus 
г 2 s з EASO 50 watt -Fi Power Amplifier : 
USE EET ККА ЕЧЕИ ing to press ҮЗ Ditonton а д = о. 
40361 Е ЛЕ ЕИ А ЕЛ И Prices exclusive AVI Aerial Amplifier. LW. SW, MW. УНЕ, TIV Channels 
Hp oes 81а on Brass 018 | Mets 016 f VAT 5870 FM Transmitter Kit. SmHi-14mHr. А GPO Licence 
Ши ире онин ти мео oz; 6 MUE? Shori Wave and VH Receiver Kit. Companion io 
ны Шш Шш MET ES roo NÉ : 
t BF24: & 40 2: 
0-20 | 40407 933 | BCI70 0-11 | ВР24 oa | meai очо ула Electronic Dice Kit... ncs 
920 | 40408 0-50 | 8С171 913 | BF247 0 ME4102 ot EW29 Electronle Dice with Sensor Button 
912 | 40409 952 | BC172 0-11 | Bras 038 | МЕ4103 010 | 51800 Strobe Light Kit. 120415 „ Н Я 
01 10 9-53 | вСїв2 0-18 | 88255 017 | мб 031 | M42000 247 | 101000 Paychedalic Light Control, singic channel 
P2 | 49411 200 | йс 012 | Bras? барм нн pia] M3301 279 | LO350 Psychedelic Light Control, three chennel 
911 | 40414 355 | BC:83 0-09 | BF258 0-46 | ME6tO2 Li MJ3701 os NTt$ Power Supply—4 to 30V, 15W m РЧ J B 
j- NT8S Professional Stabilized Power Supply, $ to 70V, 2А 
912 |. 40467 949 | BCi83L 009 | BF259 9-45 | MEG002 9 MJ4502 44 0800 800W Light Dimmer Speed Control x 
pH Eee dm чр ЕКА MJEMO 947 | WT? Aircraft Communication Tuner. T10-130mHz. Built 
и | 40600 gee} вси ри | ВН? о 53 | моо 28| муз on AUC. + езжен Е 
мм 0те | 40602 oas | Велат 025 | Ба оз M t| МЈЕз21 $30 | T9 Transmitter VFO tor 2 metere (MmHz-TdomHi). Built 
243415 410 | 40603 0-58 | BC207 012 | BF457 — 053 | MJa30 7$ | муЕ520 [d ang aligned .. us. ОН: 
243416 O45 | 40604 0-56 | ВС208 O11 | 82458 0-85 | MJ440 и MJES21 973 All prices plus 10% VAT and plus 1$p post and packing. 
Жир он | хов тта 8С00к ото | ВЕЗА 230 | маю 015) муо 143 | AH kits with easy lo follow instructions and covered by a tull 
2М357 a à Quarantae. 
24351 142 | АСі7т — 035| BCzl4L 021 | BFS6) — 027 | мао вы | MJE102 s 5 
mame вн Аби ате | Bcz oos | arwi ва | Muss Ha] муюн 158 i 
qa ү i б 5 
243703 010 | ACHI 020 | Bc239 009 | Bewis 038 | Mucor — 265| wjeooss 145 Full range of Carbon and Wirewound resistors 
2N3704 914 | АС 1 6-13 | ВС251 020 ; ВЕХІЗ 023 | MJ1001 ғи available. 
зле см | Acta oa | Beas ОИ BUS oa | Misa 188 - 
2N3: 009 | ACI27 о 53 (30 E = 
Ree AR See, T [meu ове тарху eS) рен» Аа a Sem Post and Packing 13р per order. Europe 25р. Commonwealth (Ай) 65p. 
243708 070 | ACI4iK 030 | BC258 009 | BFX44 033 | M42955 100, Common eath (Ain 65p (Mn). | (мт 1 
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R.S.T VALVE MAIL ORDER CO. 


Blackwood Hali, IGA Wellfield Road, 
ай SWié28S «nm R.S.T. 


346708 


0581 042 040) 20500 130] РҮ 038 | ССА 075 | 244 — 040 | 68%: 090 | 6УбСТ 0-50 ов 
VALVES O30 | км о Ова 040 PENGDD | РҮВ оза | Осиет 040 | 3V4 оо 6C4 035 |654 040 6080 225 
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Моп. ta Sat. Open to callers 9 a.m. to 5 p.m. Closed Sat. | p.m. to 3 p.m. Express postage 5р. for one valve; Їр each additional valve. 
Express postage: Jp for ona transistor, and Ip for each additional. Over 10 post free. АП orders over £5 post free. Valves tested and released to A.R.B. 
specification if required. (Full valve availability list on request, 5.А.Е.) Prices correct when going to press. 
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| чта какын н COED Audio Connectors | 
| {аз In "W.W." July 72) Р + А 
MOTOROLA MC1310P EX STOCK DELIVERY 1 Broadcast. pattern jackfields. jackcords, 
А РЕА: SPECIFICATION $ дж piugs and jacks 
lon: -18кНг. Di - 2 " " 
TE levels SBOmV ims | j O/P level: 4B5mV tm per channel. Quick disconnect microphone connectors 
Input Imped, 50kn. P i 18-16% 911 ini 
р! Кор нына i aed ams “ Атрһепоц (Tuchel) miniature connectors 
Н кысамын aire qose (eo онгу ууну PAY e | with coupling nut 
ег tinned), Resistors, I.C., tots, MORE i 
Prasat Poim. & Comprenensive Instructions £3:98 ;oxtee. | ple DCE OD PING опе! горо 
LIGHT EMITTING DIODE RED 29p XLR compatible in-line attenuators and 
Suitable as stereo "on" Indicator lor above GREEN Б9р reversers 
MC1310P only £3.15 plus р.р. 6p Low cost slider faders by Ruf ] 
Я [ 
Ar ihe guoplter ot she fist MCIBIOP decoder Mit, ol whlch we have sod literally thousands, Future Film Developments Ltd. | 
our customers can benefit пот our wide experience. 1 ; 
Pienso odd УЛАТ. 2) 1056 to ай ра 90 ee Sree | 
ie "м London W1V 3L 
FI-COMP ELECTRONICS . 
BURTON ROAD, EGGINTON, DERBY, DEG 6GY - 01- 437 1892/3 
== = = — р —— = 
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ELECTRONIC COMPONENTS FOR THE 
WIDEST POSSIBLE RANGE OF APPLICATIONS 
EVERYTHING BRAND NEW AND TO SPEC Ж GOOD DISCOUNTS Ж FREE POSTAGE (U.K.) 


ELECTROVALUE "SPECIALS" 


Amongst an extensive range of specialised electronic 
componenis which we stock ara 

Magnetic Resistors 

Liquid Cry stat Displays 

Hell Effect Probes 

Touch Switch I.C.s. 

Magnetically operated L.C.s 

Photo-electronic devices 


FERRITE COMPONENTS 
Pot cores ia п wide rango of useful siz 


Ooubla Aperture Cores: 
Ring Cores 


TRANSISTORS 


Very wide range of types is shown together with grouped 
and tabulated specifications for each ona, Outlines ore 
itusmated. and there is а full range of supporting hardware. 
Also nesr-equivalent tables are given. 


1.23 d 

Here тоо a wide range of TTL types are shown, together with 
linear and speelat purpose types. Over 80 circuit and connection 
diagrams as well аз much other useful information is included. 


MINITRON DIGITAL INDICATORS 

ЗОТБЕ Seven segment filament, compatible with standard 
ере modules. 0-9 and decimal point: 9mm characters In 
16 lead OIL. £120 
Suitable BCO decoder driver £115 
3015G showing + or — & 1 & dec. pt. £120 


——— 


ЕЙТЕН С 


Radial leads for P.C.B. mounting. Working voltage 250V d.c. 
0.01, 0.015. 0022, 0.033. 0.047 ва. 3p 
0.068, 0-1, 0.15 ea, 4р 
022, Sp: 0:33. 7p; 0-47, Вр: 0-68, 11р: 1-0. 14p; 1-5, 21р: 
2:2, 24р 


TANTALUM BEAD 

Q-1. 022, 0-47, 1.0 mF/35V 
2.2/16V. 2:2/35V. 4:7/16V. 10/6-3V 
4.7/35У. 10/16V, 22/6-3V 

10/25У. 22/16V, 47/6.3V, 100/3V 


POLYCARBDNATE 
Type B42540 Working Voltage—250V 
Values i^ mF: 60047: 0-0068: 0.0082; 01; 0.012 


0016 ва. 3 
0:018: 0.022: 0:027; 0.033; 9039; 0.047; 0.056; 0.068; 
0:082: 0.1 ва, 4р 


SILVERED MICA 
Working voltage 500V d.c. 
Values in pFs—-2-2 to 820 in 32 stages ea. 6p 

1800 8p; 2200 10р: 2700, 3600 12р: 
4700, 5000 15р: 6800 20р: 8200. 10.000 25p 


CERAMIC DISC 
1000pF/500, 2000/500. 5000/500. 0 01mF/50, 9-02тЕ/5О. 
0. TmF/3--each 2p: 0-05тЕ/5ОУ—Зр 


CERAMIC PLAIN 
Im a range of 26 values Нот 22 to 6BOOpF/SOV d.c. 
each 2p. 


——— 


POTENTIOMETERS 


ROTARY. CARBON TRACK. Doube wipers for good 

contact and long working lita 

P.20 SINGLE linear 1000hms to 2.2 тедоћта 

P.20 SINGLE log. 4-7Kohms to 2-2magohma 

JP.20 DUAL GANG hn. 4.7Kohms to 2-2 megohms 

JP.20 QUAL GANG log. 4-7 Конта to 2-2megahms ^ ва, 48p 

JP.20 DUAL GANG Log/antilag 10K. 22K. 47K. 1 megonm 
only ea. 48р 

4P.20 DUAL GANG antilog 10K only 4Bp 

2A DP maina switch for any cf above 14р extra. 

Qecades of 10. 22 and 47 only available in ranges above. 

Skeleton Carbon Presets Туре PR, horizontal or vertical 

р each. 


SLIDER р 

Linear or log. K to 1 meg in ali popular velues 
Escutcheon pli }. Маск. white or tight grey 

Control knobs, bikwhured vel/grblue/di- Greyilt arey 


ca. 30p 
ва; 10p 
‘ва. 7p 


JACKS AND PLUGS 
SOCKETS: 

2 circuit unswitched 51/55 

2 circuit 2 break contacts 51/ВВ 

3 circurt unswitched (Not GPO) 53555 
3 circuit with 3 break contácts 53/888. 
2 circuit with chrome nut and 
unswitched 55/55 

with 2 break contacts S6/BB 
Miniature 3.5mm 2 circuit, (black) 2 br. cont 56/88 


1 
iE: 
17р 
20р 
blockiwhitefred/green ог ту 
20р 

Sp 


PLUGS 

2 circuit screened top entry Ра 
side entry SEP1 

Line socket mono 231 

Line socket atereo 244 

3 arcuit unscreened, black/gray/white P4 
2 circuit, unscreened. black/ 

3 circuit screen top entry РЗ 
Side entry SEP3 

Miniature 3-Smm 2 circuit screened PS 
Miniature 3-5mm 2 circuit unscreened var 


24p 
36p 


Ea 
P 

46p 
Wwhite/red/black/green/grey P2 18р 


INSULATED SCREW TERMINALS 

In moulded polypropylene. with тске! plate on brass. 
With insulating set, washers and nuts 15A/250V 
In block ж И «ЙЫ ы ыйды ыш white, Type 
ТР во. 14p 


DIN CONNECTORS 
2 wey loudspeaker 

3 way audio 

5 way audio 180° 

5 way audio 240° 

6 wey audio 


Socket 1 
Socket 10р 
Зое 


Soc 


RESISTORS 


„Code Warts Ohms 


B2-220K 
4-7-470K 
47-10M 
47-10M 
4.7-10M 
10-1M 
022-39 
1-10K 
1-10K 


1109 101099100 up 
note below} 


C = carbon film. high stability, low noise. 

MO = meta! oxide, Electrosil TAG. ultra low noise, 

WW = wire wound, Plessey. 

Veluost All E12 escent C jw, С jw, 

Е12: 10, 12. 16. 18. 22. 27. 33. 39. 47. S6. 68.82 
and thew decades. 

E24: ox E12 plus 11. 13. 16. 20. 24. 30. 36, 43. 51 
62. 75, 91 and their decades 

Tolerances: 

5% except WW 10% 20-050 and MO jW 2%. 

Prices аге in pence each for quantities of the same 

ohmic value and power rating. NOT mixed values. 

{ignore fractions of one penny on total valus of 

resistor order.) Prices for 100 up in units of 100 only. 


and MO jW. 


ZENER DIODES 

Full ranga E24 values: 400mW: 2-7V to 38V. 14р each 
IW: 6.ВУ to 82V. 21р each; 1-5W: 4-7V to 75V. 4Bp each. 
Clip to increase 1-5W rating to 3 watts (type 2656F). Бр. 


VEROBOARD . 

Copper clad 0.1 matrix—2-5 « 3:75" is. 24р: 375 x 
3-76 ms.—27p: 25 х 5 іль —27р: 3-76 1 5 из. _Зор. 
Copper cad 0-15 in matox 2.5 х 3.75 ins —18р: 375 х 
3.76 ns. —27p; 2.5 x 5 ns. —27p; 3.75 x 5ілз. —33p. 

Vero spo! face cutter (ату matrix) 43р. 

ee peti eur 

0-052 pina (for 0-16 matrix) per 100—30p. 


ELECTROVALUE LTD 


28, ST. JUDES ROAD, ENGLEFIELD GREEN, 
Telephone Egham 3603. Telex 264475 
Shop hours: 95.30 daily, 9-1 pm Sats. 


CATALOGUE 7 
SECOND PRINTING 


112 pages. thousands of items, illustra- 
tions. diagrams. much useful technical 
information. The 2nd printing of this cata- 
logue has been updated as muchas possible 
On prices. It still costs only 25р post free 
and stlil includes a refund voucher for 25р 
for spending when ordering goods nett 
value £5 or more. 


COVERS & HEATSINKS 

Meny types including: 

ТОЗ Transistor cover. clip-on 

HEATSINK 

Type SW! Extruded aluminium 1° СМУ. undrilled 
drilled 


KNOBS 


All tor 1" shifts in a very wide range of types fram utilitarian 
to modern solid aluminium 


S-DEC 

Unsurpassed for "breadboard work" can be used indefinitely 
without deterioration. Components just push inta plug holes 
and connect automatically, Slot for control panel. 70 holes £1.90 


T-DEC 
For more advanced work with 208 contacts in38 rows, Will take 
one 18 leadcarrier. ЄЗ 83. (Carriors supplied separately.) 


DESOLDER BRAID 
Bftstrip 
25mt.reel 
Alsadesoidering tools from 


ELECTROLYTIC CAPACITORS 
Axial Lead 


F ЗУ 63V 10У 16У 25у 
бат = 
10 


22 
47 


60; 
78р 


_ n 
np 11Р 
10 

22 

47 

100 

220 

470 

1,000 


This ts EV Service 


GIRO ACCOUNT No. 38/671/4002 
DISCOUNTS 


Avallable on all items except those shown with NETT 
PRICES. 10% on orders trom £5 to £14.99. 15% on orders 
£15 and over. 


FREE PACKING AND POSTAGE 
in U.K. for pre ракі mail orders, For mail orders for £2 liat 
уйше and under there is an additional handling charge of 10р. 
Overseas orders—carrlage charged at cost, 


GUARANTEE OF QUALITY 

Al goods are sold on the understanding that they conform 

to monutacturers’ specifications and satisfaction is guarantaed 

as such—no rejects. "seconda" or sub-standard merchandise 

ts offered for sale. 

Prices quoted do not include VAT. for which 10% must be 

added to total nett value of order, Every effort is made to 

ensure ihe correctnest of information and prices in this 

advernsement at time of going fo press. Prices subject to 

aiteranan without notice. 

Every effort ig made to ensure the correctness of information 

304 prees т the advertisement at бте ol going to press. 
posta! communications, orders. etc., to Head Office 


&t Egham address. Dept WWA S А.Е, with enquirles requiring 
swers, 


EGHAM, SURREY TW20 0HB 


NORTHERN BRANCH: 680, Burnage Lane, Burnage, Manchester M19 1NA 


Telephone (061) 432 4945 


Shop hours: Daily 9-1 and 2—5. 30pm; 9-1pm Sats. 


U.S.A. CUSTOMERS are 
Swarthmore PA 19081. 


Invited to contact 


ELECTROVALUE AMERICA. P.O. Box 27. 
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"WIRELESS WORLD WALLCHART 


FREQUENCY ALLOCATIONS” 


PRICED 30p 


including VAT, postage and packing 


This full colour wallchart is available exclusively to readers of Wireless World by a 
coupon offer in the June issue. The electromagnetic spectrum from 3kHz to 300GHz 
is scaled on eight logarithmic bands containing fifteen main categories of transmissions 
identified by colours. All the important spot frequencies are marked as well as "specia! 
frequencies. The chart is compiled from information provided by the ITU 
and applies specifically to the U.K. and Europe. 


“SLO-SYN" 3-LEAD 
SYNCHRONOUS 
STEPPING MOTOR 


Туре 5515. Those fing motors Dac Шу ERG starting and stopping in less than 5° without electrical or 


mechanical braking. Simple 

20900 in with 35v at 3samo» through wi 
50Hz., 72 rpm. STEPPING. 

per revolution with ассын 

modified by simple В.С. circuits. Dimensi; 
4x” dla, Weight 5; Ibs. BRAND NEW In mai 


OPEN FRAME 
shaded pole 


110грт with р! 
but allghtly s 


CARTER ELECTRIC 
‘Similar to above with alioy gear 
item is ex-equipment but perfect. 


А Р 30р. 
-TIMER 


spring wound 
Ing) 15X Smin 
divisions, approximately j^ between 
divisions. Panel mounting with chrome 


bezel 31° dia. £1 40. 15p. Р. & P. 


FEW ONLY 


ТЫ 


SMITHS RINGE 


fovement ratio for 15% mains 

ja ufput impedance 9-005 ohms. 
H x 967 PE Weight 20}tD. £39.50. Carr. & Pho 
£1.50. In manulacturer’a carton. 


"LABGEAR ЕММ!МАС"' 

PSU. М-мм. «оюн. Alternative outputs fully 
variable {variac incorporated). Output 1. 12v а 

D.C. fully smoothed. Output ene ат DC 


"ELEC TRO- ТЕС 


pplied to giva DC., to windin: 
Jon at 120v., ЗОНТ. Speed 60 rpm at 


lor ө maximum holding torque of 
Ло give 100 or 200 steps 


SOLENOIDS 
by WESTOOL 
240AC fete me 


240AC type ММ. 
Wxuxe т 


P. 
discounis: 10.30 105. 
wards 25% 


50 up- 


MAINS 
SOLENOID 


This little unit gives 
vertical lift of approsl- 
panes i* through 


M OY AG: Pull 


xing screws, Length of arm, 
‘oll is approximately tib. £1. 


P. & P. Special quotes for quantities. 


quantities available 
b 


AMPEX 7.5v. DC 
MOTOR 


An ultra precision tape motor 
dpud tor use In the AG20 

der. Torque 
Eemien. "Stati load GET. 


m E 
speed. adjustment. Internal 
AFIRE suppression. V Ча XT 
spindie, motor 
DARAN Des. OUR 

32. P. & P. 25p. Large. 
Qu pe Mu-metai 
ВЕЕР а 


COMPONENTS LTD. 


JN ULTRA PRECISION 
у CENTRIFUGAL BLOWER 


‘| by Air Control Ltd. 


30 acoments individually balanced in 

heavy с Поу case. 

240v A. ery powerlul and silent 
tunning: sr dia. 3* intet dla. Outlet flange Y X 2j". 


Limited number only £8.95 ^" 


SILVANIA 
MAGNETIC SWITCH 


envelope. Silvar contacts, 
эы акша аш 
Ideal lor burgiar 

exer non-mecha 

А Р 15р. 50 for 


NORPLEX 


Ths famous American Abre-glaas copser-Clad lamingie. Fineat quality 
! Epoxy-resin, vom 

eat resialant, ideal for 
ONLY AVAILABLE WHILE STOCKS 


required. 10 lor £2; P 
. FREE Р.&Р, over 10. 


8". 3/32". £1 per во. 


25р. P. Full Sheet £1 each. Carr. £) fer tai t plus 25р Au 
addition: eet, 


KNOWLE (U.S.A.) MINIATURE 
MICROPHONE CAPSULES 


Impedance approx. 20012, output 60 or 80 DB st 1 Кс. As used In deal 
aids. bugging devices, etc. Size (60 DB) 7/32" XS[32' Xj"; (80 DB) 
ГХН Хр. Ex-equisment, all tested. £140 oach. P. & P. FREE. 


ALL PRICES INCLUDE V.A.T. 
‘elcome official orders from established companies and 
atl partments, ttia no longer oraclical to Invoice goods under 
5. Therolore, nleaae remit caah wil balow Ihis amount. 


pint 


315/317, EDGWARE RDAD, 
LONDON. W2. 
Tel: 01-723 5667 01-402 5580 
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TEKTRDNIX 535 Овеозсоре with T & СА 
plug-ins £295, 


MAINS STABILISERS 
SERVOMEX type AC2— 9 amps. 


£2 
£35 


SERVOMEX type ACI—30 amps. 
Carriage £150 


AMERICAN SWEEP GENERATOR type 
482. Covers пот 5 to 100 MHZ. Has bull in 
display and 101 DB Push Button RF Attenua- 
tor in one DB ateps, plus Callbrated Marker 
Ger r covering $ to 100 MHZ continuous. 
Amaticen Government, Contract, 

lied foc 240V 50 HZ ope: 
siue лихих 


AMERICAN nae GENERATOR type 
TRM 315 to 400 MHZ. £300. 


AMERICAN POWER UNITS STANDARD 

У 50 HZ Input 28V 40 AMP QUTPUT. Size 
ete x Um Supplied In originai transit 
caae £25, 


AMERICAN, AM GENERATOR type 497. 
4 to 400 M pplied with leads, etc., for 
Dav 50 RE d iion £35. 


12" LONG 
PERSISTANCE TUBES 


Idea! for SSTV; educational purposes. 
12ОРТА, Connections, voltages etc. 
New Boxed £750 each including 

id VAT. 


SPECIAL 40 MHZ SCOPE SOLARTRON 
CD1212 ONLY £50. Has to be а snag, There 
ia—no plug-in Y amps available, 
1В-1% папозеса рег ст. to Ва I 
24 calibrated 


tivity 3 УСМ MAII 
to better than 200mV per cm. at 
40 MHZ. MOV. 80 MZ innu Completa with 
tull manual Including plug-in circu оте 
and see one working ог Cerrlage £1 


STILL at ur so 
Solartron CD 7118, 
ЕЕ tae ci 
7 4* flat faced ы 


cryatal cailbra 
is 000 нр condition. Carr. £ 


SOLARTRON ср m si 
scope Зав at 10 М 
ES n upled Lee to E vol. 


Oscillo- 


Zu Beam 
sitivity. 


jeo 


BONTOON AM/FM 


-Signal Generator type 202E. 
100 Khz to 216Mhz. £125. 


5 VOLT } AMP 
LOGIC  (LC's) | 
POWER SUPPLY 


Standard Mains In- 


P. & P. 25р. 


MARCONI TF 135M-049 KHZ Sine Wave 
Generator Cj40 Volta output Metered. These 
muat go £725. 


MARCONI TF 8918. AM SIGNAL СЕМ. 
ERATOR. 12 to 470 MHZ. In good working 
condition £90. 


TF S38 (СТА). Absorption 
10mW to 8 Watts. Input impedance 
25 ohms to 20K ohma. Freq. response fiat 
мї 20КН2. Calibrated In volt. 

m пог backed mater £750 


MARCONI VVM TFIMIA £22 58. 


MARCONI TF 421С. Measures AC 100MV 
io 150V 20HZ to 15 MHZ. Measures DC 40MV 
to 300V. Complste with probe. Standard 2407 
operation £12 50 each. 


MARCONI TFI$5. Measures 20МУ to 2V АС. 
50 HZ to 100 MHZ. £10 each. 


MARCONI VVM TF 1200. Measures AC 
SOMY то 100V, 20 HZ to 300 MHZ, OC 100MV 
to 300V. Ohms 50 to 5 Meg Олт. In fine cone 
dition Ett each. 


AVO TRANSISTOR AND DIODE TESTER 

TYPE CT 537. In superb condition, in original 

Crates with Jull instructions. circuit diagram, 

New prico £250 Plus. OUR PRICE £49 ea. 
£125. 


SLOPED CASES ‘size B X Tin, with Bin. 
stope. 15in. long, in Hammor Grey. Brand New 
boxed £1. Packing and postage 37р. 


Е.Н.Т. TRANSFORMERS, e.g. SKV at 
0.125 Ampa and others. All 240 volis Input. 


BRAND NEW AMERICAN HIGH 
VOLTAGE CAPACITORS. Q015mld 
320kV working. £20 each. Carriage at cost. 


MODERN TELEPHONES type 706. Two tone 
£315 ва. Two-tone green 3-15 ea. Black 
25р ез. 


Ideal EXTENSION Teleohones with standard 

GPO type dial, ell and lead coding. £173 ea, 

P. à Р. 2 

All telephones complete with bell and dial. 
POTENTIOMETERS 


COLVERN 3 walt. Brand new. 25; SOk all 
at 13p ea. 


MORGANITE Special Brand new, 2:5; 10; 
100; 250; 500K; 1 In. sealed, 17р ев. 


BERCO 2j Watt. Brand € $; 10; 50; 250; 
оһта; 1; ; 23; SOK at 15р ев. 


STANOARD 2 meg. log pots. Current type 
{зр са. 


SCHLUMBERGER AM/FM 


Precision Generator 
DO 1001 plus. £550. 


| 


type 


| T MAKE YOUR SINGLE BEAM SCOPE | YOUR SINGLE BEAM SCOPE 
INTO A DOUBLE WITH OUR NEW 
LOW PRICED SOLID STATE SWITCH. 
2 HZ to 8 MHZ. Hook up a 9 volt battery and 
connect to your scope and have two traces 


STILL AVAILABLE our 20 MHZ version at 


put. 62:75 each. for ONLY £5.50. P. & P. 25р. 
P. & P. 25p. 
£9.25. P. & P. 25р. 
=, 


—— — 


TRANSISTOR INVERTER 


12V to 1:5 KV 2MA. Size 14 x 2} x 4in. Multi tapped 
secondary and output level control makes possible 
large range of voltage and current output combinations 
without modification. -Very flexible unit at £2:95 each. 


== 


| 


INSTRUMENT 3 In. Colvern 5 ohm 35р ев.; 
100K 50р ei 

canis тїмрөт POTENTIOMETERS. 

20 0: 100; 200; $00 ohm: 1: 2: 25: 5: 10; 

25K at 25р ва. ALL BRAND NEW. 

RELIANCE ee mounting: 273; 470; 

500 ohms: 10K at 25 ALL GRAND NEW. 


ALMA precision en 200K: 400K: 497K; 
PK: 1 meg—O1% 77р ea.; 325k, Sk, 13k- 
01% 290 ea. 


CAPACITORS. Brand New. 10,000mid 
50V б0р са. P &Р 15р. 


RELAYS 


Varley УРА Plastic covers 4 pole clo 5K— 
30р ег. 150—330 ea 


CARPENTERS polarised Single pole cjo 
20 and 65 ohm coil as new 37p each. 14 ohm. 
coil 33р each. 45 ohm coil 330 each. 


TRANSFORMERS. All standard inputs. 


GardjParm/Pari. 450-400-0-400-450. 180 MA 
2:6 3%. £30 


Neptune Series; Multi 63 volt to glva 48V at 
3:5 amps etc. £350 Incl. P, & 


Large quantity LT, HT, ЕНТ transformers and 
chokes. 


Vasi quantity of good quality componente 
—NO PASSING TRADE— 
385. ot ELECTRONIC GOODIES 
Тог £150 post рай. 


COLVERN TEN TURN POTS, 100K 
at бр cach. Complete with dial £1-50 each. 
P. & Р. I5p. 


£1 WORTH OF 'UFS'. 
citora all between 13У and 100V. Total ci 
tance not lesa than 7,000mtd. P. & Р. 45р. 


CAPACITOR PACK 50 Brand new compo- 
nents only 50р. P. & P. 17р. 


Siz Brand New capa- 
aci- 


POTS 10 different values. Brend new. 50р. 
P. АР. Пр. 
COMPONENT PACK consisting of 5 
values, 250 resistora } and j wait 
у high staba, All brand new. Fine 
Sive a ‘Wee per pack. Р. & P. 
DELIVERED TO YOUR “eae 1 cwt. of 
Electronic Scrap chassis, boarda, etc. No 
Rubbish. FOR ONLY 2338. М. ireland £2 
еше. 
P.C.B. PACK S а D. Quantity 2 sq. 11.—ло 
tiny pieces. S8p plua Р. А Р, 20р. 


FIBRE GLASS as above £f plus P. & Р. 20р. 


$ CRYSTALS 70 to Hz, Our cholce, 25р. 
Р.А P. 15р. 


MARCONI TF1066B/1 


FM Signal Generator. Brand 
New. List price. 


TRIMMER PACK, 2 Twin 50/200 pt 
2 Twin 10/00 pt ceramic; 2 min s 
preset 5/20 of ch; 3 air 
30/100 pf on ceramic 

NEW їр te LOT, Pr à ра 102. 


ROTARY SWITCH РАСК 6 Brand New 
switches (1 ceramic; 1-4 pole 2 
50р. P. 4 Р. 20р. өле 


FLAT FACED ¢ Twin Beam Tube. Type 
Cv2193. ТШДЕР Green Trace Brand New, 


c. S пре VISA CRI frend new 
with spec. sheet, &Jp en. P. & P. 


TUBE type VCRI32 £2 ea. P. 4 P. Es Numetal 
shields Вр ea, 


BASES lor CV1385 or VCRI38 20р ea. Р. & Р. 
iD. 


In High 


GRATICULES. 12 ст, by Mem 
Quality plastic. 15p each, P. & P. 5p. 
PANEL mounting lamp holders. Red or green. 


fo та. Miolalure, PANEL mounting lamp with 
—10V 15MA Sp ea. 


BECKMAN MODEL A. Ten tum 
complete with dial. 100k 3% Tot 0255. 
only £213 е 

Жазок S% wiih dial £243 ев. 


ELECTROSTATIC VOLTMETERS Нот 
0-500 Volta to 0-10КУ. S. А.Е. with your require- 
menta, 


FIBRE GLASS PRINTED CIRCUIT 

BOARD. Brand new. Single aided up ta 2}° 
wide X 15° jp per sq. in. Larger pleces 1p 
por $a. їп, Double sided. Any size fp pet sq. іп. 
Postage 10p per order. 


INTEGRATED CIRCUIT test clip by AP Inc. 
бога Plated clip-on, grand New Individually 
boxed. Е1'0 ea. P, & P. V 


DECADE DIAL UP тен DIGIT. 
Complete with escutcheon. Bi 
figures, Size 4i 


LIGHT EMITTING DIODES (Red) from 
Hewlett-Packard, Brand New 38р ea. 
information 5p. Holders fp. 


SANGO 50 micro amp meter. 24° diameter. 
5 new radiation equip. £125 ea. P. 4 P. 
їтїр. 


VISCONOL ЕНТ CAPACITORS 


OOSmid 254v 50р OOImid Sky 40р ea. 
OOSmid Skv 50р өз. OOImId 10ky 50р еа, 
0-000ті 15ке 65р са. 01 mid 4 35p ea, 


DUBILIER UM 5 KV; Ofmtd 75 K 
925014118 КУ: O-Smid $ KV all at р 
OTHER тоск PAPER CAPACITORS 

AILAI S.A E with ri ents. 
КЕТЕ, equivalent ocr Б, 13р га. 
MULLARD ОСР? fep each 


HEWLETT PACKARD 
OSCILLOSCOPES 


Type 175A. Dual 50Mhz £275 
each. 


же ——— M — 


20HZ to 200KHZ 


SINE AND SQUARE 


WAVE GENERATOR 


In four ranges. Wien bridge oscillator thermistor stabilised. Separate 


independent sine and square wave 


amplitude controls. 3V max sine, 


6V max square outputs. Completely assembled P.C. Board, ready to use. 
Э to 12V supply required. £7:85 each. Р & P 25р. Sine Wave only 


£5-85 each. P & P 25p. 


NEW WIDE RANGE WOBBULATOR 


5 MHZ to 150 MHZ (Useful harmonics up to 1:5 GMZ} up to 15 MHZ sweep width. 
Only 3 controls. preset RF level, sweep width and frequency. Ideal for 10-7 or TV 
IF alignment, filters, receivers. Can be used with any general purpose scope. Full 
instructions supplied. Connect 6-3V AC and use within minutes of receiving. 


Ail this for only £5-75. P. & P. 25p. 


Unless stated—please add £1-50 carriage to all units. 


VALUE ADDED TAX not included in prices—please add 10% 
Official Orders Welcomed, Gov./Educational Depts., Authorities, etc., otherwise Cash with Order 


Open 9 am to 6.30 pm any day (later by arrangement.) 


CHILTMEAD | ||) 


7/9 ARTHUR ROAD, READING, BERES, (rear Tech. College, Kines Road) Tel.: Reading 582605/65916 


—— 


— 
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a86 
| MARCONI SIGNAL GENERATOR ТҮГЕ TF-144G: Freq. 85 
| in 8 ranges. Incremental: +1% at 1 Mc/s. Ошр 


volt = 52:5 ohms. Interna! Modulation: 4 
Modulati Direct or via internal ampli! 
Consumption approx. 40 watts. Measurements 29 x 121 x 10 in. Secon 
condition. £27-90 each, Carr. £2-00. 

POWER SUPPLY UNIT PN-12A: 230V а.с. input 50-60c/s, 513V and 1025V at 
| 420m/A o/put. With 2 smoothing chokes 9H, 2 Capacitors, 10Mfd 1500V and 


1OMfd 600V. Filament transformer 230V a.c. input. 4 Rectifying valves type 523. 
2х 5V windings at 3Amps each and 5V at 6Amp and 4V at 0-25Amps. Mounted 
on steel base 19in. W X !lin. Н х 14іп. D. (All eonnections at the rear.) Excellent 
cond. £8°50 each, Carr. £2. 

MODULATOR UNIT: 50 watt, part of BC-640, complete with 2 x 811 valves, 
microphone and modulator transformers ete. £7:50 each, Corr. 42-00. 
CATHODE RAY TUBE UNIT: With 3in. tube, Type 3EG! (CV1526) colour 
green, medium persistence complete with nu-metal screen, 2350 each, post 50р. 
| APN-1 INDICATOR METER, 270° Movement. Ideal for making rev. counter. 

£1:25, post 30р. 
AIRCRAFT SOLENOID UNIT S.P.S.T.: 24V, 200 Amps, £2 cach, 30р port. 


VARIAC TRANSFORMERS: Input 115V, output 0-135V at 2 Amps. £3 each 
75р post. 


RACK CABINETS: (totally enclosed) for Std. 19 In. Panels. 
in. wide x 16 in. deep, with rear door. £12 each, Carr. £2:50. 


INSTRUMENT CABINETS: 1977. x 16°Н. x 16°D, {500 + £1-25 carr. 


CLASS "D" WAVEMETER NO. 1 МК. II: Crystal controlled heterodyne 
frequency meter covering 2-8MHz. Power supply 6V d.c. Good sccondhand cond. 
£7'50 cach. Post 60p. 


ROTARY INVERTERS: TYPE PE.2i8E—input 24-28V d.c, 80 Amps. 
4,800 rpm. Output 115V а.с, 13 Amp 400 c/s. 1 Ph. P.F.9. £17-50 each. Carr. £200. 


REDIFON TELEPRINTER RELAY UNIT NO, 12: ZA-41196 and power 
supply 200-250V a.c. Polarised relay type 3SEITR. 80-0-80V 25mA. Two stabi- 
lised valves CV 286. Centre Zero Meter 10-0-10. Size 8in. х Bin. x Sin. New 
condition 27-50, Carr. 75р. 

WESTON INDUSTRIAL THERMOMETER MODEL 221: 0-100°C. 3in. 
dia. scale. Accuracy 1%, Precision made coi! within-coil structure. Changes in 
temperature cause a rotary action of the Helix т g the shaftto which the pointer 
is mounted. £2:80 each 30p post, Unused condi 
TS 15С/АР FLUXMETER: Used to provide qualitative measurements 
densities between pole faces of magnets. Range 1200-9600 gausses. +2%- 
good cond, £25 + 60p post. 

AUTO TRANSFORMER: 230V 50c/s, 1000 watts. Mounted in strong steel case 
5in. x 6lin. X Tin. Bitumen impregnated, £10 each, Carr. £1. 


UHF ASSEMBLY: (suitable for 1000MHz conversion) incl. ОНЕ valves; 2C42, 
2C46, 1B40. Complete with associated capacitors and screening; 3 manual counters. 
0-999, Valves 6AL5 and 8 х 6AKS. £10 cach, 60р post. 


Size 6 ft. high x 21 


of flux 
S/hand 


If. wishing to call at 
stores, please telephone 
for appointment. 


W. MILL 


TELEPRINTER TYPE 7B; Pageprinter 24V d.c. power supply, speed 50 bauds 
per min. ‘as new" cond. in original packing case, £25 cach; or second hand cond. 
foxcellent order) no parts broken, £15 each. Carriage either type £3-00. 


INSULATION TEST SET: 0-10 kV negative, earth with amplifier provision 
for checking ionisation. 110/230V a.c. input. S/hand good cond. £30 + £l carr. 


АРМ-1 ALTIMETER IX/RX: Freq. approx. 410MHz. Complete with 28V 
dynamotor, 3 relays, precision resistors, 11 valves. Useful breakdown for parts. 
$4 each + 75р carr. 


AUTOMATIC VIBRATION EXCITER CONIROL UNIT TYPE 1018: 
ШЫ by Bruel & Kjoer. 5-5000c/s per sec. Sfhand V. good cond. £90, 


TF-1041B VALVE VOLTMETER: Measure 25mV-300V, 2Cc/s-1500Mc/s a.c. 
Also 10mV-100V d.c. Resistance 0.02 chms-500Meg. chis. Power requirements 
200-250V a.c. S/Hand cxcxilent cond. £35 each, Corr. (1. 


T.1509 TRANSMITTERS (FOR EXPORT ONLY): General-purpose HF 
communications transmitter for use in fixed or mobile ground stations. Hand or 
high-speed keying. Crystal or MO control, with temperature compensated MO 
circuit, CW, MCW and R/T. Frequency: 1.5 to 20 Mc/s. Modulation: 100% 
Ojput impedance: 50 ohms. Audio input: 600 ohms. Valves: Power Amplifier 
2 x 813 and Modulator 2 x 813. Power requirements 200-250 volti Coy 
50 cycles. Power out put 300 watts. Dimensions 2ft. біп. W. x 2ft. D. х 
5ft. H. Weight: 800 Ibs. Excellent condition, price £225 00 each. 
ANÍARC-2/ TRANSMITTER/RECEIVER (FOR EXPORT ONLY): 
Frequency 225-400 me. 1750 channels 100 Ke apart with 18 preset channels. 
Modulation: am, Power output 9 watts, Receiver is superheterodyne. Max. 
output 2 watts. Antenna: 50 ohm impedance. Power requirements 24у d.c. 
Complete transmitter with operating cables, contro! box, headphones, micro- 
hene. Price £250 00 each secondhand, excellent condition. 
POWER SUPPLY auitable for AN/ARC-27: 100 volts to 250 volts a.c. Ч 
input. 24v d.c. output @ +1 amps fully smoothed. 445-00 each. 


CRYSTAL TEST SET TYPE 193: used for checking crystals in freq. range 
3000-10,000K Hz. Mains 230V 50Hz, Measures crystal current under oscillatory 
conditions and the equivalent resistance. Crystal freq. can be tested in conjunction 
with a freq. meter. £15. Carr. £150. 


DELPENA RF GENERATOR TYPE E.15: 15kW at 500Hz; input 440V 3 ph- 
50Н>. £275. Carr. at cost. 


НУ. TRANSFORMER: 8000/8000. Output 300mA, rms. Size: 12in. X 12in. x 
3610. 232V input. £35, Carr. (4:00. 
COPPER WIRE AERIAL: with insulators, 100ft. long. £1:50. Post 40р. 


TELEPHONE CABLE: (Twin) PVC covered suitable for extension speakers, 
burglar alarms etc. 200 yds. per roll, £250 a roll. Post 50р, 


TELEPHONE CABLE: (Twin) 1,350ft. on metal reel. £5 per reel. Carr. £1. 


LISTS OF EQUIPMENT AVAILABLE: MOTORS; TELEPRINTERS; 
AR88 SPARES; TEST EQUIPMENT ETC. Send 10р for above lists. 


ALL CARRIAGE QUOTES GIVEN ARE FOR 50 MILE RADIUS OF 
LONDON ONLY. 


3-B TRULOCK ROAD, LONDON, N17 ОРС 
Phone: 01-808 9213 and Beaford:740605 (STD 0234). 


—— 


For your diary 


interface 74 


The Texas Instruments 
Technical Seminar 
willbe held on 


Tuesday June 11th, 
Wednesday June 12th, 
Thursday June 13th = 


at the Talk of the Town 
Leicester Square, London 


Look forward to seeing you! 


For further information circle No 123 on the Reply Card 


Principles and Calculations for 


Radio Mechanics Part 1 
R. A. Bravery and A. P. Gilbert 


Part of the Radio, Television and Electronics 


subject matter for Part 1 of the City and Guilds 
Radio Mechanics Course 222. 


1974 152pp., illustrated 040800119 4 £7.50 


Rapid Servicing of Transistor 


Equipment 2nd Edition 
Gordon J. King 


This completely revised second edition takes 
account of recent developments such as 
capacitor-diodes, f.e.t.s and.integrated circuits. 


1973 180pp., illustrated 040300116X £1.90 


Robotics 
John F. Young 


The object of this book is to present a 
comprehensive and orderly account of the 
principles and practice of robotics. It will 
provide a valuable source of reference for 
research workers and those in related fields. 


1973 304pp., illustrated 0408705222 £6.00 
Obtainable through any bookseller or from 
The Butterworth Group 


Borough Green, Sevenoaks, 
Kent TNIS 8PH. Tel. Borough Green 2247. 


Servicing Series, this volume deals with the 2 


= 
[ 


| 


ALL U.K, ORDERS SUBJECT TO 10% VALUE ADDED TAX. THIS MUST BE ADDED TO THE TOTAL PRICE (including post or carriage). | 
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G. F. MILWARD 


ELECTRONIC COMPONENTS 


Wholesale/Retail : 369 Alum Rock Road, Birmingham B8 3DR. Tel. 021-327 2339 


um Wem Tee ener ETT = mE RE =o Sea DATO Te, 


|= 

| Special Offer ! ! 1—Ftom Stock—New—Boxed—AND 60% Discount! 
| 

| 

| 


MULLARD ELECTROLYTIC CAPACITORS | 


071 а 2 i Working Capacitance F 
71 and 072 Series Type No. Voltage Vdc. uE Please calculate the welght of your order | 
nw га 15 and include appropriate postage. 
071 14682 E] 6200 Ordinary Е 
077 15332 16 3300 Parcels 
071 15472 16 4700 * 285 
O71 15882 15 6000 atte 
071 14113 10 11000 + 11000 е 
072 14173 5 10 16500 + 16500 
072 {5752 16 7500 + 7500 
072 15113 16 11000 + 11000 
072 16502 25 5000 + 5000 
072 16752 25 7500 + 7500 
|} 071 18681 63 690 


106 and 107.Series 

106 14183 10 15000 Tami fo: E, 
106 17108 40 10000 EH H o: мр 
107 10222 109 2200 10 amps Sor — Mp 


Type No. ‚ «УоНава, 


102 15163 SH 
104 90003 20 
102 16802 25 


104 90001 С 


unnm 


mur 


SMALL ELECTROLYTICS р, 2 „NEWI NEW! NEW! NEW! 
n aerosol spray providing a convenient means of produci; le: 
| printed шсш both simply and quie. ^ о eee counter ét cuatro 
3 ethod: Spray copper laminate board with fight sansilive spray. Cover with transparent fii 
ВИ НО, Capacity Voligge prios | Re; No. Capacity Voltage гок pon which Circuit has been drawn. Expose to tight, (No need fo use ultra-violet) Sprey wilh 
НӘ2А зз 25v 4p | нт [^f] 15v 4p Чом eensliive arosol окрета тамен. £100 plus 
наз зш Sov ар НІНА ыш 35v Sp Devaioper and Etcher E. РӨ Чар романе 
HANA t у ар нуз But 16v 4p Copner-clad Fibre-glase Board--S0p ea. fl. (тат. 3" x 4 
на Aut oe ар нп 0ш 25v 4p 
НЕМА Sut Sv 4 | нв 125и! 16у 5р NEWER THAN NEW!!! 
ais Sut 30v 4р НИВА 100и [3 Fibre Glass Board pre-trested wiih 5mm x 100mm TE 
НА Sut 109 Ap Du он! D tp Hoht-sensitive lacquer enabling you to 130mm x 100mm iu" 
HBIGA tout 10 4p 7/94 12501 dv 4n produce prototype printed circuits within 150mm x 200mm M 5132 
нат 10и 7v 4p H7/10 12ut 25v ар five minutes. 250mm Х 2mm — .. _._ 29 
[73 tout 39v 4p НИВА 160ut 25v 3p ЕДЫ P.N.P. Fading ERE SILICON NEN. г pa 
НЕВА. 1607 16v 4p і wn T60u 25 LÀ 2n K 7 ae Он (Ке 
н и! [4 э. | НИЗА эюм! fv 5р ГЕ POM Nb Н о XODRD He 
НВА 2ш Tv 4p НИЗА 20u! 25v [4 BFS 95 70 MHz 1р 2N 5179 20900 MMz 40р 
мао 2ш 5» 4р GULLI 22041 Lad 105 Haz 12 2 E те GER MARIUM P.N.P. vin 
НЕЛОА | Ov 4 4 Dur 2201 25 5 2906 z р ACY 4 E] Hz р 
на Eon] YN 4р НА 20ш $n 2N 3702 100 MHz "m ADY2 — 0 TS wate £1 
Н812 32ut 15v 4р МЕЛА. 250! ay 3p 2N 3703 100 MHz 12р АР 124 20 75 МНЕ 20р 
MAZA 30ut 10у 4р НЕЗА 3201 25v эр АРҮ 1? 32 350 MHz 20p 
H8/13A. 32uf Sov 4p нем 320uf 10v 4p SILICON Н.Р.М. ASY 32 25 $ MHz 10р 
НВ pom 25v 5р HERA КЕ] 16У Sp BC 108 30 150 мн: р А5201 15 450 MHz 20p 
НАА Фм! 16v 4р Meis 330ut 5н 10р BC 109 30 150 MHz top бтз 32 10р 
Н815- 47и! 50v 4p F MEISA 3304 35 wp | BF179 225 125 МНЕ 40р | СЕТ 120 32 2 watts 10р 
MBASSA 40м! 35y 4p Нега АТО 25v 10р BE 180, 30 825 MHz 25р OC 123 50 1 MHz 10р 
н м! бу 3p НОВА 470ш Зу 10р ға во 80 MHz 15р OCP 70  Light-sensitive 20р 
НИА Sout qv 1р НЕБА ои! Aw 20р ВЕХ 43 30 500 MHz 20р 2N 1307 30 10 МНЕ Asp 
НА [20] 25v 2p HENA 1000uf 25v 160 BEX 85 40 $0 MHz Vp 2N 1309 30 15 MHz 15р 
ВРҮ 53 30 50 MHz 10р ON 443 60 150 watts £i 
2N 637 5 40 MHz 12р HIGH FREQUENCY, POWER 
= = 2N 709 15 S00 MHz 30p BFR 64 40 — 1.200 МНЕ £t 
2N 718 © 60 MHz 120 ВУЗА — 35 "65 MHz £s 
> Nie @ зими р Шү ож ом Е 
d p b н: 2 
RECTIFIERS 1N4007 1200 peak volts, 30 жыз 5 SO MM Hd 2N ns 15 воми {5p 
А а Р М 3926 36 250 MHz £t 
amps peakcurrent, 1 amp mean current. 100 MICROWAVE DEVICES o, Aa з 
CL 8300 Gunn effect oscillator 94 сні £40 
for Е7:50, 1 ‚000 £50. | Сі 8370 ШИ 95 692 £10 
— mii — M BM — Ct 8380 ditto 105 GHz £10 
Ci. 8390 ditto 11,5 СНЕ £10 
CL 8430 ditio 9:35 GHz £40 
CL 8450 ditto. $35 GHz £40 
UNREPEATABLE BARGAIN. BD112 5: "s umo m 
BXY27 M Diode. S" Band. Cut-off 70 GHz £1 
BXY 28 VaracterDlode. Cut-off 100 GHz £ 
BXY32 Frequency Multipiler. "X" Ваќа. 150 GHz £ 
IOXNPN DIFFUSED SILICON PLANAR EPITAXIAL. BXY 35A/C ditto 25 GHz £1 
УСВО COLLECTOR ТО BASE—90 VOLTS. BXY 38C/D ditto 75 GHz £ 
VEO COLLECTOR TO EMITTER—&0 VOLTS. BXY 37C/D. ditto 100 GHz £i 
VEBO EMITTER TO ВАЗЕ-$ VOLTS, 1 BXY 38CIE. ditto 120 GHz £ 
20 WATTS—2 AMPS—30 MHz. FEATURES MIGH CURRENT GAIN p H BXY 390/0 ditto 150 GF2 £t 
OVER WIDE RANGE OF COLLECTOR CURRENT BXY 400/E ditto 180 GHz £i 
„ONLY BXY 41C/DJE ditto 200 GHz £1 


REMEMBER! ч ALL GOODS PLUS 10% V.A.T. и 


б. Е. MILWARD, Drayton Bassett, Tamworth, Staffs. Postage (minimum) per order 15р. 
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UNIQUE ЕШ 


THE VERY, 


т | SMITHS INDUSTRIE 
VERY LATES DIGIKELUO АС 


COSSOR МЕНЕ 
4000— 


DUAL TRACE 
OSCILLOSCOPE 


* With4 independent inputs 
Ж 3 digits plus polarity 
* range switching without 
breaking current measuring 
circuit * High input impedance 
On voltage ж tow input 
PES Impedance on current. 
ратара Ойша! Somer Frequency Range 3009-5009 on volts 
= ‘PRICE FOR. HE D01mV-600VDC. ina 
"EGAL Current. 
\ THS MONTH 2325 | nsi ips posa 
Also Available: | — NEW CONDITION IN MANUFAC- 
 AUMITEDQU ANTO ТВЕН $ ORIGINAL PACKING 
20 06-508 
cov ЕАМ OSCILLOSCOPES 


DURINCREDIBLEPRICE У ES Ш £49.50 


UR PRICE 


А ULLY Tj 75 
Sensational Offer due PRECISION ESTED GUARANTEED 

to frustrated export ELECTRONICALLY 
order TUNED MICROWAVE 


Dynamco 71 SIGNAL SOURCES 


see eA TORS 
с 4! 
= отоду M (беу ae 
~ "m А р 10% of frequency range 
re won tre Pan А 


r п be used 10 ЕЕ 
ER with ж Fully Transistorised 


dm * Dual Channel Ж Sweep Del 
екі 

etter series 

plugin unit 

tor virtually 

fication. 

any appli Unrepeatable offer—limited quantity 
only! Listed at over £500 


075 аен 


ши #235 \/POwer Supplies 


available: — VARIABLE VOLTAGE HIGH CURRENT 
Tenn ERS .HIGH STABILITY HIGH RELIABILITY 
plug-in 


CA Thesa power ы, БЛЕР penton be Wi Price 
E CM competes saparat. Маса астат to pee о 
TEKTRONIX 535 with 28У 20А ҒЗЭБ0 И Г аздт ween tam ad 
| - О Vain 
plug-in 6V 25A £25 я Marufactarery price probati, im sacess cf £200. 


“= ELECTRONIC BROKERS LIMITED ae. ai S 


= 49/53 PANCRAS ROAD : LONDON NWT 208. Tel: 01-837 7781 
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to purchase some of the Worlds pe 
calibration instruments at savings 


33:7 AND 


HEWLETT PACKARD DIGITAL RECORDER 


Type РМ17, 
pranan ЕЕЕ ДЕА? COMPUTER ACCESSORIES ЕЯ 


POWER SUPPLIES. 4 
IBM EX-COMPUTER 80 COLUMN HAND PUNCHES Ee Ga 
HIGHLY STABILISED lor atoch 
TRANSISTORISEO LOW VOLTAGE POWER SUPPLIES. rel à [in d angor at Soave coves Tor ee 
These modular unite incorporato overload | protection on both INPUT measurement of componenta or 
and OUTPUT, Load regulation ої 1% or beller, Low rippi ат | @гешңа having Pigh paralisi 
time, Input volage 120120 80 Hz. Availatie In i пати, capacitance. 

PRICE £20.00 

в ее 
2 4 model £38 so plus 

$ Voll 16 Атр... £20.00 carriage. T- TRACK DIGITAL MAGNETIC TAPE 
12 Voll 4 Атр. + £20.00 => = | STORAGE DECK 


12 Volt 12 Amp 22.00 Thewe machines, ori 
тану computer, aro multi-track recordin: 
12 Volt 20 Amp ..... . £24.00 DE LUXE Units, ideal for data Arete: Record and Raplay Heads encased in aum 
-30 Vott 7 Amp... кзы MODEL common unit Low resistance ^ Frequency response approximately 
Incorporating tabu- jenai y 7 b.p.l. ў Im. 10$ 10 spools. 230 V to 
LAMBDA REGULATED POWER SUPPLIES lating mechanism; " ` fie О Luan arnas ara CO: 
FT 50. 


New Range just arrived! Phone for detalis, EDU PG CQ i * [ ick" Size 25 in kee n Инно Per Dima 
a ЕЕ 
WEE MEGGERS BY 


PEN RECORDERS ELECTRIC |EVERSHED & VIGNOLE 


HAND 
ELLIOTT SINGLE PEN RECORDER TYPE 200 VERIFIER 


А тоз! versatile pen recorder pro- Т ty 
ducing а trace on a curvilinear GEA 


КОШ ine ced | VENNER 3334 | EE 
Fitted with high and low alarm con- | Ait machin 
‘and covered by our thi ith guarantee. Delivery ex-stock. | Digital Frequency Meter 
0 р! ра 0-1MHz 45-00. 
ыы ЕЕЕ 
909 ohms. 
DE MM THIS MONTHS SPECIAL] venner 3336 


Digital Counter Six Digit 0-1MHz £55-00. 


iy blew changing BNanomens M | NI COMPUTE R With 15 Meg Counter extension for above £85:00. 


Temperature: Gas or liquid Flow MINITRON NEW LOW РСЕ £125 
Rates, Sound Levels, Speed varia. OFFER K.G.M. Type 3015F 7 Segment display — SN7447N ВС! 
Demand. Rainfall, showing figures 0-9 plus decimal polat. Decoder Gaver £t00 
SAVE 75% OF 


Character pt 9mm height, tn 18 DIL ca 
LIST PRICE ON 


LEEDS а NORTHRUP STRIP CHART RECORDER| THIS DEC PDP 


This well-known Instrument is ‚өй with a Series 60 control unit serva SYSTEM 

amotifier 101041 " ЕО. 8.571 to 15 655. Ref, Junction 3208, 

Char йл. T in. chert SENSUM, piae "oo soie ASRI Printer livalleble £30. POPS Wi i ken i tock 20t f 

" D 
Liens uo it abes: n. per hour Paw aal a JP dean | ERU vs Felts E, РЫР: 5 have just taken into stock over i ons 0 
1 
1 'eight 51 Ib ICE £8000 ATTENTION: POP yi users. me MEMORY UPGRADES i test ашта by n vp aan, 
м 

WIDE RANGE OF SPARES FOR Е FOLLOWING база te ephone КЕ СЕ у t 8 ung t E 
KOREN TERS ICL 1500, ICL 1800. SYSTEM 4, 4100, 803, advertisement appears, we will have lists 
COSSOR VISUAL DISPLAY 010400. Consisting of Key- | available. 
board & Dlaplay 402 stand &iono capability lor alphanumeric 


SODECO IMPULSE 
PRINTING COUNTER 


4 Digit Decimal Counter 
TOc/second Electrical 
Reset & Print-out 24 Volts 


5 
Clockwork version also available 
PRICE £29 


TEN TURN 3600° ROTATION data entry. Aveilable from £500. Pieate phone tor detall WANDEL & GOLTERMANN 
——_ see“uarn 
Res Ohms Percent Manufacturers Mode! ви» | TELETYPE PUNCH suring Set VZM-T for colour tv. 625 linea PAL. £750, 


Distortion Measuring Set ИЗМ аз ЗО Е compriaes a generator 
and receiver used mainly to measure iransmission distortion on FM 
fadio НАК eystems, £24! 

Voltage & Level Metor 10KH2-14MHz ТЕРМ 43 measuring range Ву-40иу 
(+ 20-8648), 


Selective Level Oscillator 10KHz-fAMMz TFPS 42 £349, 


SORSERE 
2800528 


WELMEC 7 & 8 HOLE HEWLET PACKARD Microwave Power Meter 


ELECTRO-MECHANICAL Туре 4206 
PUNCHES & READER eat ceasing, Rend оозын, diresti, n mw and dBm: 


coefficient bolometers. Road CW and modulated power 


S110 and RazC, 17 char. per sec. Rebuilt, available о еее 


Modi 
Irom bioch. £45. 


ICT KEYBOARDS 


In original packing-- Numerical from £4:59 


ICT KEYBOARDS 


In offginal packing-—Atphasnumerie Рис 


w sS Oncitlator by HEWLETT PACKARD. £495. 
== | Уат distortion HOER Vzm—2 distortion sat. LM $-$ level 
Meter. Р.О.А. 


ЧачНчачазнячячяя 
НН 


drm 615-00 


———M————————— N ictum Analyser 
Magnetic Таре Transporters AMPEX TMA, TMZ. ТМ, FRAUD, ЕО ears Becta An 


7330, POTTER, ICL Magnetic Drums. From £75. JOM Hz —40GHz 
Type 41 


IBM PUNCH CARD EQUIPMENT] oneonty 1,500.00. 
FULLY GUARANTEED MET 
ices from 


ic sIphanumerical keypunch. £310000] MARCONI TF 2905/8. Sine/Squared Pulse and Bar Generator lar 
brining keypurch.-.. £820-00 T.V. 625 systern and colour. £480 00. 
thon same as 024, DEDE OU El о а 
082 Sorter 500 cards per minute are sorted... £74000 | TF 2904. Colour gain and delay test set lor NTSC and PAL caleur T.V, 
Carriage extra systems. £199 00. 


европа в 
$$ 


er 


ELECTRONIC BROKERS LIMITED BOTS ks CAA US) Ш ires 


49/53 PANCRAS ROAD : LONDON NW1 2QB. Tel: 01-837 778 
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Z & | AERO SERVICES LTD. 


THE MANAGEMENT ANNOUNCES WITH REGRET THAT DUE TO RISING COSTS AND STAFF SHORTAGES 
OUR MAIL ORDER SERVICE WILL HAVE TO BE CURTAILED. NO MAIL ORDERS WILL BE ACCEPTED 
BELOW £5.00 PLUS VAT. I.E. £5.50 VAT PAID. OUR EQUIPMENT WILL STILL BE AVAILABLE TO 
PERSONAL CALLERS ONLY AT OUR RETAIL BRANCH, 85 TOTTENHAM COURT ROAD AND TRADE 
COUNTER, 44A WESTBOURNE GROVE, W2, WHERE THE ABOVE LIMIT WILL NOT APPLY, MINIMUM 
ORDER CHARGE FOR ACCOUNT CUSTOMERS IS £10.00. 


AC/DC TAUT SUSPENSION MULTIMETERS — MADE IN USSR 


LX 
— 
44323; 22 ranges AC/DC 
Volts, DC Amps only. Sensitivity 
20.000 ерм. Builtin AFF 
— = " J Б oscillator. giving signal at (KHz 
U4341; 27-range — $ and 485KHz, Accuracy 5% 
ET У ? £7.00 
multimeter, — with 4 
d 0435; 30-ranges АС/ОС voltage 144324; 32 ranges. U437; 15-rənges AC/ 
Ө - ACDC yay and and current cov. AC/OC Volts and DC Volts, DC Amps only. 
Amps. Sensitivity erage plus transis Amps. _ Sensnivity Sensitivt 10.000/ 
104312; 39-ranges AC/DC Volts 20,000 / 2,000 tor tester giving 20.000/4.000 o.p.v. 5.000 ox Accuracy 
and Amps Sensitivity 667 o.p.v- ору, Accuracy current gam Accuracy 2.5/4% 2.54% £4.95 
Accuracy 1/1.8% £9.75 2.5/4% £8.75 meesurements £8.00 


04313; 31.ranges АСОС Volts trom 10 to 350. 
end Amos, Зепь ту 20,000 Sensiinaty 16.7007 
0.pV/2000 орм. Accuracy 3.300 o.p.v. Accur- 
1.5/2.5% £1050 acy 2.5/4% £10.50 


OUR NEW 1973/1974 CATALDGUE OF VALVES, SEMICDNDUCTORS. PASSIVE CDMPONENTS AND TEST EQUIPMENT IS NOW READY. PLEASE SEND 
£0.15 FOR YOUR COPY. EXPORT PRICE LIST AVAILABLE TO BONA FIDE FOREIGN CUSTOMERS. _ 


Head Office: 
44a WESTBOURNE GROVE, LONDON, W.2 


Tel: 727 5641/2/3 
Cables: ZAERO LONDON 


Retail branch (personal callers only) 


85 TOTTENHAM COURT RD., 
LONDON W.2. Tel: 580 8403 k TELEX 261306 : | 


WW-—117 FOR FURTHER DETAILS 


WE WANT TO BUY: | 
C.A.A. Approved for inspection and 


prevede | SPECIAL PURPOSE VALVES. PLEASE OFFER US 
Ces ИШ e YOUR SURPLUS STOCK. MUST BE UNUSED. 


FROM A FULL RANGE OF RADIO 


AND AUDIO INTEGRATED 
=e = CIRCUITS GUARANTEED TO 
FAIRCHILD · MANUFACTURER'S FULL 

SPECIFICATIONS. 
Please send cash with order. Prices 
include VAT. P & P for U.K. 12p 
per order. Overseas add airmail 
Price ea charge. 
HA703  TO-78 ВЕЧЕ Атр £0.94 
DA706A DIPP 2.5W Audio Amp £2.14 LY 
HMA706B DIPP 5.0W Audio Amp £2.39 Send this coupon and 4" x 9" 
ЏА720 DIP AM Radio Cct £1.20 stamped addressed envelope 
HA732 DIP FM Stereo Decoder £1.14 PCO WER ENE Hee Care 
HMA739 DIP Dual Low Noise Pre-Amp £1.45 E Е 
14749 10-78 Dual Audio Рге-Атр 1.28 АМЕ 
HMA?753 DIP FM Gain Block £1.19 = 
.CA3075 DIP FM-IF Amp £1.07 OO ESS 


Complete circuit connection diagram and characteristics 
supplied free with each circuit type. 


89—91 Wardour St., London, W1V 3TF. 
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MATSUNAGA VARIABLE VOLTAGE TRANSFORMERS 
INPUT 230 v. A.C. 50/60 
OUTPUT VARIABLE 0/260 v. A.C. 
BRAND NEW. АП types. 
0-5 КУА (Max. 2} Amp) 
КУА (Max. 5 Amp) 
КУА (Мах.10 Amp) 
КУА (Max 15 Атр) 631-25 
КУА (Max. 20 Amp) (72-50 
Carriage extra (Max. 37-5 Amp) £102.50 


CM eo 
L.T. TRANSFORMERS” 
АП primaries 220-240 volte, 
Na. 


10-00 
14-70 
«28-10 


4,6, 24, 32 v. at 12 amps. 
> Gand $2 v. a1 10 am 


VOLTAGE CHANGING 
TRANSFORMER 


Mis o highest. W.D. эрес. Auto wound, and tanned 0-130, 
200-250 at least КУА. Can also be used аз 230-240V 

HSV. out fot US Ae ceulpm 

115V. The | 

{йаа unit, by use of tapa the tollowing voltages may be 

obtained: 36-40-50-70-90 Volts а! 10 amps. Weight 40 lbs.. 

length 260 mm., height 100 mm. ийа 250 rome th original 

maker's wooden case, £800, cart. £1. 


240 У А.С. SOLENOID OPERATED 
FLUID VALVE 

wilt handle up to 7.5.1. 
ind spring. $ in. 
x Brition mig. 


Pi 
oan NEW ыа арса а 


FOOT SWITCH 


Suitable lor Motors, Drills, etc., ete. 
Samp. 250 Voll. Рибо 15р. Post 15р. 


VENNER TIME SWITCH 


"TYPE MSQP 

200/250 Vott 2-ON/2-OFF every 24 hours at апу 
manually pre-set time, 20 amp contacts, Fitted 
dieci Tested and in good condition 
£473 Pow 250. 


METERS NEW! 21in. FLUSH ROUND 

M. bis as D.C. Amps 1, 5, 10, 15. 20 or А.С. Amps 
$, 8. 10, 15. "00. Sot yp я £1 06, Post 15р. 
VOLTMETER ЗУ, А.С, £200, Post 15р. 


50 in1 ELECTRONIC PROJECT KIT 


50 easy to build Projects. No soldering, no special cools 
required. The Kit includes Speaker, meter, Relay, 
Transformer, plus a host of othar components and a S6- 
page instruction leaflet. Some examples of the 50 possible 

rojeets Sound level Meter, 2 Transistor Radio, 
Amplifier ete, ete, Price 7-18 poat 255: 


UNISELECTOR SWITCHES—NEW 
4 BANK 25 WAY FULL WIPER 25 ohm coll, 24 ;. D.C 
operation £6-90. Розе 30р. 
| ВВАМК 25 WAY FULL WIPER 25 ohm 
coil, 24 v. О.С. £7.90. Post 30р. 
B BANK 25 WAY FULL WIPER 
24 v. О.С. operation 69:50. Post 40p. 


MINIATURE UNISELECTOR SWITCH 


2 Bonk. 12 position, 24 volt D.C. 
operation, fuli wiper with ancillary 
contacts. NEW Price £2 50 Post 20р. 

Аз above but with 5 Bank. 12 position. 
Price £3 80 Post 20р. 


GENERAL ELECTRIC POWER- 
GLAS TRIACS 


10 amp. Glass nasslvated plastic Triac. Latos! device trom 
U.S.A. Long term reliability: Type SC 1460 10 amp, 400PIV 
£100. Post 5p. Type SC 148E 10 ато. SOOPIV. £1:30. Post o. 
(Inclusive of data and application sheet) suitable Diac 12р. 


"'HONEYWELL' PUSH BUTTON, PANEL 
MOUNTING M(CRO SWITCH 

ASSEMBLY 
Fach bank comprises of в change-ov 
rated at 10 emps 240 volt А.С. 

‘izing bale | in. р 

i-bank 3óp, Zbank 40р, 3- 
йөне) ine. P. А.Р, Special quotes 
for quantitie: 


24 VOLT DC SOLENOIDS 


Unit containing: 1 heavy duly solenoid appro: 


At in. travel. 2 solenolgs of appro; 
@ solcnolds of approx. 4 oz. pull at PI 
за duy 1 make геу. Price: £4150, Ром б0р. ABSOLUTE 


ALL MAIL ORDERS, ALSO CALLERS АТ: 


57 BRIDGMAN ROAD. CHISWICK. 
LONDON, W4 5BB. Phone: 01-995 1560 
Closed Soturdays. 


STROBE! STROBE! STROBE! 


FOUR EASY TD BUILD KITS USING XENON WHITE Ж 
LIGHT FLASH TUBES. SOLID STATE TIMING, + 
TRIGGERING CIRCUS PROVISION. FOR х 
TERNAL TRIGGERING. 230-230, A OPERATION. 
EXPERIMENTERS "ECONOMY" KIT 

Adlustable 1 to 30 Flash per see. All electronic come 
ponents inciuding Xenon Tune Ф Instructions £439. * 
оз! 


INDUSTRIAL кїт 
ideaily sultable lor schools, [sporaterles etc. Roller 
Un printed circull. Adju .s. approx. + Ж 
output of Hy-Lyght. Price £17°00. Post Sos. * 
HY-LIGHT STROBE * 
Desloned for use in large rooms, halta and ulilizes а Ж 
tube. printed circuit. Speed adjustable 1-20 1.0.3: у 
Greater than many (xo called 5 Joule) y 
Price £12 00. Post 50. 


"SUPER' HY-LIGHT KIT 
Арогов. 4 times Ihe fight output of out weil proven 
Hy-Lyoht strobe. 

lable speed from 1-13 flash per sec. 
Reactor control circult producing an inlense white 
light. ONLY £2000. Posi 75р. 
ATTRACTIVE. ROBUST, FULLY VENTILATED 
METAL CASE lor tho Super Hy-Lyoht Kit Including 
refisctar. £8 00. Post 80p. 


FOR HY-LYGHT STROBE incl. 
Post 25р, 


TNCH POLISHED REFLECTOR. 
for ebove Strobe Kite, Price 55р. Post 1 


АЖ, 


reflector, £575. + 


чыкгы aa” мыл макул 


„зеп sued * 
* 


PIETER аР 
* COLOUR WHEEL PROJECTOR = 


X Complete with ой fillad 
colour wheel. 100 watt lamp. 
200/240V АС. Features ex- 
tremely eficient optical 
system. 618-50. Post 50р. 


1R.P.M. MOTOR and 

COLOUR WHEEL 

200/240 volt А.С. 1 г.р.т. aynehtonous motor, 2 wait, 

clock, Spindle 10 mm. 3 mm, dia. Motor only 
44 mm. 6 inch colour wheel 

g effects, ote, PRICE motor 
And whos! £5 з! «Ор. (Motor' not available 
een ee 


INCH COLOUR WHEEL ONLY. Price £450. Post 


жұ 


FAIS ok eink kink 


И РЕНИ 


AUTO FADE 
COLOUR BLEND MODULE 


1! control up to 750W. of lighting, Automalle 
fide-up, ísce-down at а manually pre-selected 
timing. which may be varied between 1 second to 
1 minute, Based on 10 amp. for maximum 
reliability. Ready built with switch and Time 
Control, on 4j х lass P.C. bond, Three 
modules or more can be sequenced to obtain 
fantastic colour ding efiecis. Price £12:50. 
Post 30р. Per. module. (Send 5 А.Е for further 
 dataila.) 


FOI III III IIT ii IAT I 
X BIG BLACK LIGHT 


400 Walt. Mercury vapour ultra violet 
lamp. Extremely compact and powerful 
Qurée of u.v. Innumerable induat:.al 
spolications aiga ideal for stage, display, 
ди Р.Р. it fs essent 

Aba. Price of matched el 

bulb £1600, Post £1. Spare bulb £700. 
Post 40р. 


* 
* 
+ 
+ 
* 
* 
* 
ч 
MEL 
* 
* 
+8 
ж? 
* 
+ 
* 
* 
* 
* 
* 
ж 
* 
* 
* 
* 
* 


Lirifsfclclcclcrcll 


жж 
TO Ok 


ЖЕЕ EE OR GE 
зе 


PROGRAMME TIMERS 


230/240 Volt A.C. 15 RPM Motors. 
Each cam operates 8 cio micro 
witch. ideal lor lighting efecte, 
animated displays eic. Ex equlp- 


ment tested 

- £250 nost 30р. 
£3 25 poat 30р. 
£4:00 ром 35р. 


4 сат model . 
6 cam model 
12 cam mode 


35 Inch mounting. 16 inch lens. Tvoical carsmeters 2 volt 
20 all types. Supplied compiete with snap in mountings 
Red 4 tor £106. Green 3 tor £t 00, Yellow 3 for £100. 

. (Min. order £106.) 


All prices 
are subject to 
% VAT. 
{зор in the E] 


10% VAT 10 total 
inctuding carriage 


To all orders add 
value Of goods 
packaging. 


SERVICE TRADING СО. 


SHOWROOMS NOW OPEN 
AMPLE PARKING 


291 


SIEMENS PLESSEY, etc. 
MINIATURE RE RELAYS 
1 4 


тю Temo зор? 
700 юз ир 
2800 iM d. 
2600 3048 ыр 
2500 509° 
5800 йр, 
&р* 

15k 10 ам бор 
(1) Coll ohms: (2) Working d.c. хома: (3) Contacts: {4 
ilee HD Heavy Duly. АЙ Posi Pald. (including Base) 


6 VOLT D.C. : mane con, 25р, Post вр, 
9 VOLT D.C. RELAY 


2 с/о 5 amo contacts. 70 ohm coll 75p. Post 50. 


12 VOLT D.C. RELA 


УЕ 120 ohm сой 75p Post 5р. 


24 VOLT D.C. s сово ohm ez 75 
100 VOLT А.С. 


на Type, octal base £1-00, Post 10р. 


24 VOLT АС. 
Mig. by ITT. 2 h.d. clo contacts. 55р. Post 5p. 
240 VOLT A.C, RELAY 


240V. А.С, heavy duly с/о contacts. Octal plug in base. 
ISimhar to illustration below.) Price 15p. Post Sp. 


"т 


Post 5р. 


HEAVY DUTY SEALED RELAYS Г: ip 
2307240 Volt 2 сјо 20 amp contacts. 
110 Volt 2 c/o 20 amp contacts. 


Either type £125. Posi 10р. ip 
CLARE-ELLIOT Type RP 7641 G8 
D.C.. 4 c/o, Price BSp Розі бр each 

бор. Post Paid. Large range of other type 


Miniature retey. 675 ohm coil. 24 volt D.C. 2 ejo. 70p. 
DRY REED RELAYS 
BLOWER UNIT 


Post Paid. 
M.I.g. by ERG 12 vol О.С. encapsulated. 
200-240 Voll A. 


ITT LOW PROFILE 
RELAY 500 onm сой, 12-24 volts 
Single clo #50, Post Paid. Two clo Bip. Post 
STC no опт coit 6/12 v D.C 3 таке cont 


VELO WER UNIT 

amicolly 
ce y sated, 
Conaumption 60тА: 


120mm. 9 mm. deep, 
Price £325: Past 300" 


New ceramic construction, vitreous 
namel embedded winding, heavy duty 

тыу, continuously tated. 
10/25/8011 00/280; 300) ohm £145 Post 10р. 
Ware А 5 ohm 


Post 10р. 

to Wart AT Isl 5072-563-588 Ohm 
. Ром 1 

Black Sliver Skirted knob calibrated in Nos. 1-9. 1] 

jn. die brass bush. Ideal for above Rheostats, 22р ea. 


A.C. MOTOR M.fg. AEI 


Smooth running. powerlul, con- 
linuously, rated, reversible ` motor, 
230/250V. A.C., 90 cycle 1/50tk M.P.. 
0:25 атр. 900 r.p.m. £358. Post 30р. 


230V/240V COMPACT 
SYNCHRONOUS 
GEARED MOTORS 


Manufactured by either Sengamo, 
Haydon or Smith. Built-in gearbox. 
РН. 3 RPH, 6 АРН. 12 RPH. 

Price Яр. Pont 10р. 


BODINE TYPE М.С.1. 
GEARED MOTOR 


(Тура J) 71 r.p.m. torque 10 Ib. In. 
Reversible 1/70th h.p. cycle 38 

amp. (Type 2) 28 r.p.m. torque 20 

1b, In Reversible 180th h.p. 60 cycle -28 amp. 

The above two precision made U.S.A. motors s: offered In 
аз new" conditio: Tes voltage of motar (ES А.С. САДУ 
complete with tranatormer lor 230/240v 

Price, foe Туре tite Post 50р. or Ды 
Post 4Cp. 


franblormer £2-75, 


600 WATT DIMMER SWITCH 


Fully guaranicea by makers. Will 

› 800 watts of all fighting except fluor- 

| escent at mains voltage. Complete with simple 
"atructions. 22-75. Post 25р 


1500 WATT POWER CONTROL Ts 
Heating, ру ete. Incoraorallng 13 amp 


INSULATION TESTERS (NEW) 
Test 10 LE.E. Spec. Rugged metat con- 
struction, aultable for bench ог 
LE conatant epeed cluich, Size L. 

W. 4 in.. H. 6 in., weight 6 Ib. 

м VOLTS, $00’ megohms £2000. Post 


18а VOLTS, 1,000 megohms £2400. 
Post 50р. 


"PERSONAL CALLERS’ ONLY 


Э LITTLE NEWPDRT STREET, 
LONDON, WC2H 7JJ. 
Tei.: 01-437 0576 
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APPOINTMENTS VACANT 


DISPLAYED APPOINTMENTS VACANT: £1 1-88 per single col. inch. 

LINE advertisements (run-on): 66p per line pak: 7 words), minimum two lines. 

BOX NUMBERS: 30p extra. (Replies should be addressed to thc Box number in the advertisement, 
c/o Wireless World, Dorset House, Stamford Street, London, S.E. 1.) 

PHONE: Allan Petters on 01-261 8508 or 01-928 4597. 

Classified Advertisement Rates arecurrently zero rated, for the purpose of V.A.T. 


Advertisement accepted up to 12 
noon Thursday. May 9th for the 


May issue subject to space being 
available, 


Engineers 


challenging opportunities 
inElectronic Switching 


ТХЕ 4. STC's electronic telephone exchange, has 
been selected by the В.Р.О. as the foundation of 
its modernisation programme for the public tele- 
phone system. The resulting expansion of the 
Electronic Switching Division at New Southgate 
has created a variety of opportunities for qualified 
and experienced engineers to join the teams 
already working on the improvement of the 
system. 


Systems Laboratory 
Engineers 


to carry out commissioning and proving tests of 
laboratory models and the first exchanges: to 
evaluate design and then to propose and demon- 
strate Improvements. This work will sometimes 
require travel to the various locations and 
applicants should be prepared to take on early 
responsibility. 


Circuit Design 
Engineers 


to analyse and design a wide range of digital 
circuits usIng discrete components. The work will 
involve In-depth analysis, to worst-case limits, of 
a variety of circuits including the effect on 
performance of temperature and voltage fluctua- 
tion and agefng of components. 


Customer Application 
Engineers 


to analyse customers’ specifications, identify 
manufacturing requirements, overcome any inter- 
facing problems with other existing types of 
equipment and produce detailed installation 
plans. Application Engineers must ensure that all 
aspects are properly scheduled so that new 


exchanges can be handed over to the customer 
in full working order and on time. 


Test Engineers — 
Hardware 


to join teams working on the Automated Test 
Equipment of the future. The job involves the 
design and development, up to laboratory model 
stage. of specialized digital test equipment. 
Initially a major task will be the development of 
equipment due to be on field-trial in Europe in the 
near future and the subsequent development of 
test equipment for use in various aspects of the 
manufacture, commissioning and maintenance of 
electronic switching systems. 


Test Engineers — 
Software 


to devise test routines for electronic/light electro 
mechanical units and to debug test routines with 
associated hardware.’ A high level language is 
used to write the program for interpretation by an 
on-line computer terminal. Shift work is covered 
by a generous premium payment. 

The educational standards required for these 
positions range from O.N.C. Mechanical/Electrical 
to degree leve! in Electronics. Salaries wil! be 
highly competitive and commensurate with 
experience. The fringe benefits are those 
normally associated with an international com- 
pany of our repute. For further details, and an 
application form. write or telephone: 


Anne Lack, Personnel Dept.. (Ref. WW/4/74) 
Standard Telephones and Cables Limited, 
Electronic Switching Division, Oakleigh Road 
South, New Southgate, London N11 1HB. 
Tel: 01-368 1200 ext. 3073 


Standard Telephones and Cables Limited 


A British Company of ITT 
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National Air Traffic Services 


= 


There is scope, 
variety and 
responsibility as a 


Radio 
Technician 


Join the National Air Traffic Services 
of the Civil Aviation Authority as a 
Radio Technician and you have the 
prospect of a steadily developing 
career in a demanding and ever 
expanding field. 


ENTRANCE QUALIFICATIONS 
You should be 19 or over, with at 
least one year's practical experience 
in telecommunications. Preference 
will be given to those having ONC or 
qualifications in Telecommunications. 


Once appointed and trained, you 

will be doing varied and vital work on 
some of the world's most advanced 
equipment including computers, radar 
and data extraction, automatic 

landing systems, communications and 
closed circuit television. 


Vacancies exist at locations near 
London (Heathrow), London 
(Gatwick) and Stansted Airports 
and for suitably qualified people at 
the Signals Training Establishment, 
Milton Keynes, Bucks. 


Salary: £1383 (at 19) to £1836 (at 
25 or over); scale maximum £2158 
(higher rates at Heathrow). Some 
posts attract shift-duty payments. 
Promotion prospects are excellent 
and ample opportunity and assistance 
is given to study for higher 
qualifications. 


Mr R F Simons, 

і National Air Traffic Services, і 
STE (Recruitment), Bletchley Park, 

| Bletchley, Milton Keynes, Bucks. | 


| Please send me application form for 


WRFSmon, | 


| entry as Radio Technician. 
р Name 
| Address 


Е 


— o PR 
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RADIO 


OPERATORS 


JOIN THE 


POST OFFICE 
FROM AGE 19 


A job in the Post Office 
Maritime Service is the key to an 
interesting career, whether you 
have recently qualified and are 
looking for а shore-based job, or are 
seagoing and wish to swallow the 
anchor. A progressive future in the 
Post Office could be yours if you 
hold a General Certificate in 
Radiocommunication, issued by 
the Ministry of Posts and 
Telecommunications, or an 
equivalent certificate issued by a 
Commonwealth Administration or 
the Irish Republic. 

Starting pay at age 19 is 
21,450 a year, including contributions 
to a compulsory pension scheme, 
with an additional allowance 
averaging £300 for shift duties. After 
two years, satisfactory service your 
pay becomes £1,840, rising toa 
maximum of £2,450 at age 26 years. 
If you are over 19 years of age your 
salary is dependent upon age 
at entry. 

There are opportunities for 
further promotion to positions with 
a basic salary of £3,475 and prospects 
for advancement into Senior 
Management. 

For further information, write 
to the Inspector of Wireless 
Telegraphy ( 157. ). IMTR/WTS, 
Room 643, Armour House. 

St. Martins-le-Grand, London 
ECIA-IAR. 


Post О се 


Telecommunications ; 
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| Electronics 
Test. 
Engineers 


Pye Telecommunications of Cambridge 
and Haverhill have immediate vacancies 
for Production Test Engineers. The work 
entails checking to an exacting 
specification VHF, UHF radio-telephone | 
equipment before customer delivery; 
applicants must therefore have 
experience of fault finding and testing 
electronic equipment, preferably 
communications equipment. Formal 
qualifications, while desirable, are not as 
important as practical proficiency. 
Armed service experience of such work 
would be perfectly acceptable. 


| 

| Pye Telecommunications is the world’s 
largest exporter of radio-telephone 
equipment and is engaged in a major 
expansion programme designed to double 
present turnover during the next five 

| years. There are, therefore, excellent 
opportunities for promotion within the 
company. Pye also encourages its staff to 

| take higher technical and professional 

| qualifications. 

i 

| 


These are genuine career opportunities 
in an expansionist company, 

so write or telephone without delay 

for an application form to: 


Mrs A E Darkin at 

Cambridge Works, Elizabeth Way, 
Cambridge СВ4 1DW 

Telephone: Cambridge 58985 

or 

Mrs C Dawe at 

Colne Valley Road, Haverhill, 
Suffolk CB9 8DU 

Telephone: Haverhill 4422 


> 
À [2 Pye Telecommunications Ltd 


—— 


ge унүн 
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Telecommunications 
Technicians 


Spread your wings and take off to 
West Midlands Gas 


Any Telecommunications Technician worth his salt 
wants to work with the most advanced electronics 
equipment available, We at West Midlands Gas are 
proud to tell you that we use microwave radio. digital 

1 supervisory systems and ОНЕ radia for telemetry and 

} data transmission and also make éxtensive use of 
УНЕ UHF mobile R T systems. Our computer 

| communications networks are amongst the most 
sophisticated in the country, 

As You will see this calls for technicians who have 

attained ONC, have some knowledge of this kind of 
equipment and are keen to further their careers ina 
| sophisticated Ieleeonmunications environment. 

Salaries will be up ta £1926 per annum with possible 
progression to Seniar Technician in à range up to £2487 
per annum on proven ability, Possibilities exist for 
further promotion to systems design and management 

| posts through career development within the 

| department 

| The posts are based at Solihull but involve travel 

p throughout the region. Generous re-location facilities 
will be made available in appropriate case: 

| Applications quoting ref: No A584 to: 
Senior Personnel Officer, (Headquarter® 

and Marketing). West Midlands Gas, 

Wharf Lane, Solihull, Warwickshire B91 


the WEST MIDLANDS” ssis 
GAS 


———— a Ó— aaa 


— — 
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|CIRCUIT DEVELOPMENT ENGINEERS 
TELEVISION SYSTEMS 
SALARY RANGE £7,000 (OPEN) 


The Grass Valley Group, Inc. (USAI, a leading manufacturer 
of television line and terminal equipment, has immediate 
openings for highly qualified circuit development engineers. 
Specifically, we are looking for creative and resourceful 
people who are capable of carrying ideas through to com: 
pleted products, Applicants are expected to be familiar with 
the latest solid state devices and techniques, and preferably 
should have experience in the design of video switching sys: 
tems, video processing systems, and possibly digital video 
systems. Some experience in television studio operations and | 
techniques is also desirable. Educational requirements are а 
СЕ. or a B.Sc. in electronic engineering, A minimum of five 
years’ design experience is required. 


If you are interested in a challenging and rewarding career 
with an expanding company, please airmall a resume of your 
| educational and technical background, work experience, and 
personal history to William L. Rorden, Chief Engineer, The 
Grass Valley Group, Inc., P,O. Box 1114, Grass Valley, 
California 95945, USA. Resumes need not be formal; how 
ever. we are interested in learning as much about you and ! 
your experience as possible. Immediate consideration will be 
given and response made to suitable applicants, with a view 
toward arranging personal interviews |n London In early 
1974, All resumes will be treated in confidence, References 
will be required at or prior to the time of interview. 


Grass Valley is a small town located in the foothllis of the 


Sierra Nevada mountains in northern Callfornia, adjacent to 4 
summer resort and ski areas, and 2-1/2 hours from San 
Francisco. 


THE GRASS VALLEY GROUP, INC. AA 
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has vacancies in the following fields of R & D work: 
(а) HF Communications; 
(b) VHF/UHF Communications; 
(с) General Electronic circuit design: 
(4) Design and development of small mechanisms; 
(e) Component Reliability and Environmental Testing; 
(f) Operational Analysls. 


Fields (a)-(e) are at Hanslope Park but field (f) will be in 
the London area and for this a good engineering/scientific 
background is essential. 


Appointments will be made within the grades of Scientific 
Officer. Higher Scientific Officer and Senior Scientific Officer 
in accordance with the following definitions: 


SCIENTIFIC OFFICER 
Applicants should not be more than 27 years of age and 
should have one of the following qualifications: 

(a) A degree in a scientific or engineering subject; 


(b) Degrec-standard membership cf a Professional 
Institution; 


(c) A Higher National Certificate or Higher National 
Diploma in a scientific or engineering subject; 


(d) A qualification equivalent to (c) above. 


Salary Scale: £1,435-£2,329 (subject te review) with the 
entry point determined by qualifications and experience. 


Applications stating the field of work and grade required should be made to: 


Administration Officer 
HM Government Communicatiohs Centre 1 


Hanslope Park 
Hanslope 


MILTON KEYNES МК19 7BH О 


НЕН MAJESTY’S GOVERNMENT COMMUNICATIONS CENTRE 
HANSLOPE PARK MILTON KEYNES МК19 7BH 
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HIGHER SCIENTIFIC OFFICER 


Applicants should be under 30 years of age but this require- 
ment may be waived if special qualifications or experience 
can be offered. Formal qualifications are the same as for 
Scientific Officer above but in addition the following 
experience is required: 


(а) Applicants with Ist or 2nd class honours degrees— 
at least 2 years post-graduate experience; 


(b) Applicants with other qualifications—at least S years 
Post-qualification experience. 


Salary Scale: £2,221-£2.854 (subject to review) with entry 
point dependent upon experience beyond the minimum 
required. 


SENIOR SCIENTIFIC OFFICER 


Applicants should be at least 25 and under 32 years of age, 
although the upper age limit may be waived if experience 
of special value can be offered. 


Applicants should have obtained a Ist or 2nd class honours 
degree and have had a minimum of four years appropriate 
post-graduate experience. 


Salary Scale: £2798-£3895 (subject to review). Entry will 
normally be at the minimum of the scale but applicants with 
experience of special value may be entered above the 
minimum. 


ELECTRONIC 
EVALUATION 
ENGINEER 


We ara manufacturers of the specialist range of Leak and 
Wharfedale Hi-Fi products and the demand for our quality 
products. which are designed. developed and manulactured to 
precise published specifications, is continually increasing. 
е company's policies, therefore, include controlled expansion, 
continuous improvement to current products and the extension 
of our product rango, 
A vacancy is available in the Engineering Function for an 
Electronic Evaluation Engineer to provide a technical support 
Service on product evaluation and the supply of fectored products. 
This will involve him in the assessment of performance. con- 
struction, safety and suitabillty of factored products and others 
and the preparation of written reports. This position will also 
demand close liaison with suppliers, quality control departments 
and product planning for the preparation and assistance with the 
technical specifications required. 
Applicants should be educated to HNC or degree level and have 
had a minimum period of four years project or product experience 
in Hi-Fi Electronics or a closely related field. 
The company's premises are located at Idle, Bradford, convenient 
for travelling from both Bradford and Leeds and near to the 
pleasant rural surroundings of the Aire Valley. 
The SO PAY can offer competitive employment conditions 
including free life assurance and contributory pension scheme. 
Salary:£2.200-£2.700 
Application forms may be obtained from: 


J. R. Murgatroyd, 
Personnel Officer, 

Rank Radio International, 
Bradford Road, Idle. 
Bradford BD10 8SF. 

Tol: 612552 


RANK RADIO INTERNATIONAL 


3633 


РЕР no с иаа 


| COME DOWN UNDER 


| Here's a once in a lifetime opportunity to work 
for Australia’s leading electronics company 
| specialising in the supply of components to 
hobbyists and industry. The Dick Smith Elec- 
| tronics Centre, situated in Sydney, is expanding 
| its activities very rapidly and we desperately 
need staff, both for counter sales and тай 
| orders. Interested? 

| 


We want people with experience in this field 
who will come out for at least two years. In re- 
turn we will guarantee your return flight (but 
we know with all the opportunities out here you 
will never go back). 


Pay naturally depends on experience but would 
be in the vicinity of £3,000 Р.А. for counter 
and mail order staff rising to £5,000, for those 
with management experience. 


The weather js great, our winter. is like your 
summer. The beaches fabulous. The future un- 
limited. So please write to Dick himself (airmail 
of course) giving a brief life story and enclosing 
a photo if possible. All replies will be treated in 
strict confidence. 


Write now to Dick Smith, Managing Director, 
Dick Smith Electronics Centre, 162 Pacific High- 
way, Gore Hill, N.S.W. 2065, Australia. 


P.S. This advertisement was written by someone 
who grabbed a similar opportunity three years 
ago and hasn't looked back since! 
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The international music. 
electronics and 
leisure Group. 


Trials and 
Commissioning 
Engineers 


The Systems and Weapons Division of EMI Electronics Ltd. 
at Feltham is expanding its Trials and Commissioning Staff in 
order tofulfill major new commitments іп the Aero-space field. 
"Therefore the following vacancies have arisen. 


Trials Engineers 


Senior Trials Engincers are required with specialist experience 
in some of the following technical areas or other reiated fields. dcus 
‘C’, and ‘S’ band transmitting and receiving equipment. 

Minicomputers and digital data handling systems 
Analogue data communication 
Specialised peripheral test equipment И ae 

Following a period of training and familiarisation, the К 
appointments involve overseas travel for short periods while somie 
positions will involve overseas residence. 


Commissioning 
Engineers 


These positions, although based at Feltham, offer the 
opportunity of spending varying periods of time testing and 
commissioning a complex radar type equipment at service 
establishments. The work involves the investigation of defects and 
repair of faults found ducing installation. Familiarity with modern 
test equipment is essential and applicants should be qualified to at 
least ONC level. 

If any of the above positions appeal to you please contact: 


J. Morrison, Personnel Officer, EMI Electronics Ltd., 
Victoria Road, Feltham, Middlesex. Tel: 01-890 3600 Ext. 44 


or 117 or outside normal hours 01-890 3921. 


3662 


ELECTRONIC 
TECHNICIANS 


WALSGRAVE HOSPITAL 


Two Electronic Technicians are required for the Electronics Department deeling with the 
maintenance of a wide variety of electronic and eleciro- medical apparatus 


Applicants must possess H.N.C.. H.N.D.. or O.N.C. in electronics or equivalent City 
and Guilds Certificate. 


t General diagnostic maintenance experience in the electronic field is necessary. Training 
in maintenance of specialised hospital equipment will be given 


Salary scale from £1.773 to £2.211 p.a. Additional payments are made if overtime is 
required 


Applications stating age, qualifications and experience, together with two 
referees, should be sent to the Group Engineer, Coventry Hospital Management 
Committee, P.O. Box 92, The Birches, Tamworth Road, Keresley 

End, Coventry. 


Coventry Hospital Management Committee 


3601 


UNIVERSITY COLLEGE 
OF NORTH WALES, BANGOR 


School of 
Electronic Engineering Science 
Industrial Development Unit 
Electronic Design Engineer 


required to join a small team engaged 
in the design and development of radio 
navlgation tracking systems. 
QUALIFICATIONS: Degree or equi- 
valent plus relevant experience in radio 
system engineering. 
SALARY: Within range £2000 to 
£2,500 per annum. 
The successful candidate will be re- 
quired to take design responsibllity in 
the areas of R.F. signal processing 
circults, and telemetry interface 
systems, A knowledge of digital in- 
tegrated circult techniques would be 
useful. 
Applications (two copies), giving de- 
tails of age, education and experience, 
together with the names and addresses 
of two referees, should be submitted 
to the Secretary and Registrar, Univer- 
sity College of North Wales, Bangor, 
by not later than 315 Мау, 1974. 
3665 
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Service Area 


Planning Engineers. 


The Independent Broadcasting Authority requires additional staff to participate in surveys and 
planning work associated with the expansion of the UHF colour television service and the 
Independent Local Radio service. The appointments will be made to the Authority’s new offices 
near Winchester in Hampshire. 


Engineers £2,538—£3,087 


Vacancies exist for Engineers to assist in the planning of the UHF television and Independent 
Local Radio station networks and the planning and execution of associated field surveys and 
site tests. Where field survey and site test work are undertaken, the Engineers will assume 
responsibility for a survey team in the field and for the analysis of results and the provision of 
survey reports. These Engineers should be qualified to HNC level and should have a sound basic 
knowledge of radio wave propagation and basic television principles, plus experience of radio 
frequency measurements. Ref. WW/2355. 


Junior Engineers £1,944—£2,358 


Those with more limited experience but with good potential, will be considered as Junior 
Engineers, and will assist more senior staff over the whole range of survey and planning work. 


Ref. WW/2356. 


All candidates should have a clean current driving licence and should preferably have the 
ability to climb aerial support structures up to about 150 feet. They should be prepared to work 
throughout the United Kingdom and to spend periods of varying duration away from base, for 
which appropriate allowances will be payable. 


AUTHORITY 


INDEPENDENT 
BROADCASTING 


reference no. to: я 
The Personnel Officer, Independent Broadcasting Authority. Crawley Court, Winchester, Hants 
$021 20А. Tel: Winchester 822599. 


Those interested should write of telephone for an application form quoting the appropriate 


Closing date for completed applications: May Ist, 1974. 
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HUDDERSFIELD 
TECHNICAL COLLEGE 


Applications аге Invited for the 
following post in the Department of 
Educational Resources: 


ELECTRONIC 
ENGINEER 


To be responsible for the operational 
efficlency and maintenance of the 
College's television service. A thorough, 
practical understanding of T.V, systems 
(cameras, videotape recorders, etc.) is 
essentlal. The ability to service audlo 
visual equipment {cine projectors) an 
advantage. A high degree of flexibility, 
initiative and the abllity to work 
unsupervised are of paramount im- 
portance. 


Salary range, £1,644 to £1,926 -per 
annum. 
Applications. giving details of age. 


experience and qualifications, together 
wlth the names and addresses of two 
referees should be sent to the 


Registrar. Huddersfield Technical Col- 
lege, New North Road, Huddersfield, 
HOt 5NN. Yorkshire, not later than 
6th May, 1974. 3657 


| 
| 


Sales 
Engineer- 


Northern England and Scotland 


Nuclear Chicago, a company in the rapidly expanding Searle 
Group, require a Sales Engineer to take responsibility 
for the Northern England and Scotland area, preferably 
residing in the Manchester area. 
The work involves promoting sales of Searle Radiographic 
and Searle Analytic products in Northern England and 
Scotland. Formal qualifications, although desirable, are 
not as important as practical proficiency. A knowledge of 
electronic instrumentation is essential, and the familiarity 
with nuclear techniques is highly desirable. Candidates 
must be prepared to travel extensively in the U.K. 
The post carries a good starting salary with regular reviews, 
four weeks annual holiday, a company car and excellent 
conditions of service. 
n apply БО E 
Mrs E M Parr, Personnel Manager. 
G D Searle & Co Ltd., Lane End'Road, SEARLE 
High Wycombe, Bucks. 

3629 
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ELECTRONIC 
VACANCIES 


Engineers 


Microwave 
Engineer 


EEV needs another top-flight 
| man or woman, for R & D work 


а 


Draughtsmen @ Designers 


— —— 


Service and Test Engineers 
Technicians @ Technical Authors 
Sales Engineers 


£1,600-£5,000 pa 


Permanent or Contract 


on duplexing devices 


At the English Electric Valve Co., Lincoln, we have some of the best 
facilities in the United Kingdom for microwave research and 
development work. Right now, we need a man, or woman, who can use 
these lacilities to the full, and contribute original thinking to the next 
generation of duplexIng devices. He, or she, will also work on new and 
improved allied low-power microwave components such as TR tubes, 


solid state IImiters, filters, noise generators, mixers, etc. 
| Ageis less important than experience in microwave work—that's why Phone MICHAEL NORTH 
we are operating within an age range of 25 to 50 for this important post. 01-388 0918 
| We would prefer to take on a Charlered Engineer, but those with lesser 
qualifications who feel they have a vital contribution to make, will be very MALLA TECHNICAL 
seriously considered. Salary wil! be based on previous experience. | STAFF LIMITED 
W Please contact Mr. J. L- Scott, giving details of your career to date, and 334 Euston Rd.. London NW1 3BG 
tell him how you think you could contribute to the future development of | 3635 
| duplex devices. English Electric Valve Co. Ltd., 
Waterhouse Lane, Chelmsford, Essex. В n 
Telephone: Chelmsford (0245) 61777 Electronic Equipment Mechanics 
'q uir: 


Assembly and Servicing of high power level 4 
photographie flash equipment. 
Good prospects for enthusiastic types 


| 


| a с 1 £35 to £40 p.w. | 
| English Electric Valve Co. Ltd. |Ы Telephone 01129310791. 3609 | 


COMM UNI CATION Leading importer of Russian radio and photographic 
COLLINS SYSTE MS equipment requires 


WANTED | 
EXPERIENCED TROUBLE SHOOTERS/ 
ENGINEERS 


FAULT FINDERS AND REPAIRERS 


| | Top satary pis to the right men. Generous staff | 
purchase scheme and annual banus. | 


Qualified Engineers are required as Senior members of а team engaged PLEASEACONTECE: 


in evaluation, design and installation of communications systems which J. К. DEVLIN on 01-263 0951 

cover the use of HF/SSB, VHF, UHF. BROADCAST. MICROWAVE. Technicals апа воріса Е цртем 

TROPOSCATTER and DATA TRANSMISSION techniques. Zenith House, Thane Villas, | 
London, М7 7PD 13652 | 

Recent contract awards have necessitated an expansion of the Systems a 

Engineering Group, primarily in the HF/SSB and UHF communication А m 

fields. Participation will include negotiations at a senior level with military IMPERIAL COLLEGE | 

and commercial organisations, and will involve some overseas travel. TECHN І CIAN | 

Successful applicants must have a broad theoretical and practical back- | GRADE 5 


ground in communication methods. principally HF/SSB.and UHF. and be 
able to undertake projects from inception to final system implementation. 


required to assist in the maintenance ot 1 
the S.R.C. sponsored AE1 EM7 1MEV 1 
high vollage electron microscope. The 
Successfu! candidate will work under 
the guidance of a Grade 7 Technician 
to maintain and improve a wide range 
of electro-mechanical, electronic and 
vacuum systems. Applicants must have 
a good knowledge of electronics and 
will be expected to provide technical 
guidance with respect to the design of , 
transistor circuitry. Salary range £2,182- © 
£2,557, including London weighting. 

Applications giving detalis of qualifica- 
tions and experience together with the 
names of two referees should be sent 
fo Mr. G. J. Green, Department of 
Metallurgy and Materials Science, 
Imperial College, London, SW7 2BP, 
before 17 May 1974. {3643 


- 


Remuneration and conditions are in line with the importance of these 
positions and include free life insurance and non-contributory pension 
scheme. 


Further information regarding these positions can be obtained by tele- 
phoning 01-759 9911, ext. 55. 


Written applications quoting,ref: WW/CSE to The Personnel Manager, 


COLLINS RADIO COMPANY OF ENGLAND LTD, 


Heathrow House, Bath Road, Hounslow TW5 saw , 
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topickupthesound | 
of £2,500per year? | 


We are looking for young people with | 
finely tuned ears to the technical 
world of audio and hi-fi who know 
what is going on in the marketing 
fields as well. This ability, coupled 
with experience of technical writing 
ог publications work, could secure 
them a post with our group of leading 
hi-fi publications. 


Write to the Group Editor, 

Clement Brown, 

Haymarket Publications, 

Gillow House, 5 Winsley Street, 
London W1A 2HG. 3624 


Teleconimunications 


South West England 


Applications are invited from recently qualified technicians to train for 
appointments in telecommunications within the South Western Region 


of the Central Electricity Generating Board. 


The successful applicants will 


tially be based at Durley Park, Keynsham, 


near Bristol, where training will be given on the Generating Board's tele- 
communications equipment. After training staff may be asked to move to 
any of the Region's locations for which relocation expenses will be paid. 


Applicants should have a telecommunications or light current back- 
ground and have academic qualifications leading to H.N.C. or full C. & G. 


Technological Certificate. 


Salary within a range £1,836-£2,535; the starting point will depend 


upon qualifications and relevant experience. 


Application forms may be obtained from Bristol 32251, extension 33 o? 
3. or by writing to the Personnel Manager: please quote Vacancy No. 142/74. 


Central Electrici 
Generating Boan 


South Western Region 
Oakfield Grove, Clifton, 
Bristol BS8 2AS 


3607 


a99 


Service Engineer || 


' 
] 
| for Audio/Hi-Fi Department. Н 


wi 


Good practical knowledge of leading 
makes, Attractive employment terms. 


Write or telephone for appointment 
to: 


JOHN KING (FILMS), 
T 7| Éast Street, Brighton 


| Tel: 25918/27674 
3654 


ULSTER : 
THE NEW UNIVERSITY 


C.C.T.V. TECHNICIAN 


| Applications are invited for the above 
| 


{ post (Technician: Grade 5) Нот 
| persons with at least seven years 


| 


relevant experience including work in 
the field of CCTV. 


Quallfications: H.N.C. or equivalent. 
Salary scale: £2,007-£2,382 per annum. 


Application forms and further particu. 
lars should be obtained from The 
Registrar, The New University of 
Ulster. Coleraine. Northern Ireland 
3 (quoting Ref: 74/36) to whom com- 
| pleted applications, including the 
| names and addresses of three referees, 

should be returned not later than 3155 


Juty, 1974. 
| 3659 


TRANSISTO 
APPLICATIONS 
ENGINEER 


FERRANTI have a vacancy in the Applications Laboratory of their 
Electronic Components Division at Chadderton. Lancs., for an En- 
gineer to work on the application of В.Е. Power Transistors at VHF 
and UHF frequencies. The work involves the design of appropriate 
circuits, customer liaison and general technical back-up to the market- 
ing and device development engineers. 


R 


Candidates should possess a degree or H.N.C.. have previous experi- 
ence in this field, and be able to work with the minimum of super- 
‘vision, 
Application forms may be obtained from T. J. Lunt. Staff Manager, 
Ferranti Limited. Hollinwood. Lanes. Please quote reference GH. 


FERRANTI 


3596 


vo Ё_ MI 


8100 
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COMPUTER 
| ENGINEER 


is required by the Express & Star Newspaper to maintain Real Time 
Digital equipment PDP-11 Computer system with a variety of peri- 
į Pheral equipment. 


| We are the fourth largest provincial evening newspaper in the 
country and are the only one, possibly in Europe, to have this type 
of computer system. It is an integral part of our daily production/ 
publishing systems. Because of this it is vital that the equipment is 
available at all times and maintenance and servicing are of the 
utmost importance. 


The person appointed will probably have some two years experience 
in mainframe and peripheral equipment and be educated to at least 
| H.N.C. standard. He must be able to work without direct supervision, 
| work the hours that are necessary to complete the task and fit into 
a young team. He should also be able to maintain an adequate 
spares level. 


Anyone interested should write to:— 


Group Personnel & Staff Welfare Manager, 
EXPRESS AND STAR, 

Queen Street, 

| Wolverhampton WV1 3BU. 

| 
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ELECTRONIC ENGINEERS 


In 1961 we introduced the world’s first electronic desk-top calculators. with the 
trade name of ANITA. There have been many changes in technology since then, but 
we have remained leaders In the field and our calculators have been sold in many 
countries around the world including the U.S.A. and Japan. Due to further expansion 
of our activities with calculators and more complex systems we have vacancies for 
service engineers-at our National Service Centre at Hemel Hempstead. Our range of 


electronic business equipment is wide and our engineering requirements are corres- 
pondingly varied. We are now seeking additional staff ranging from junior technicians 
{with day release. where appropriate) to qualified, experienced engineers. The positions 
are permanent and we offer first class conditions of employment. Please write or 
telephone for an application form from D. D, Davies. SUMLOCK COMPTOMETER 
LTD., 1, FROGMORE ROAD. HEMEL HEMPSTEAD, HP3 9RJ, HERTS. TEL: 0442 — 


61771 


Г, \ Rockwell International 
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PAPUA, NEW GUINEA 
DEPARTMENT OF POSTS AND TELEGRAPHS 
The Ocpartment of Posts and Telegraphs. Papua. 
New Guinea, invites applications for appointments 
in the following categories of the telecommunica- 
tions service: 


1. Assistant Director (Level 1) 
AS 17.300 

2. Engineer (Class 5) 
AS 14.882-15.845 

3. Engineer (Class 4) 
AS 13.332-14.208 

4. Engineer (Class 3) 
AS }1.348-12.664 

S. Engineer (Class 2) 
AS 9.581-10.702 

6. Senlor Technical Ofhcer (Grade 3) 
AS 10.227-10.5: 

7. Senlor Technical Officer (Grade 2) 
AS 9.379-9. 

8.) Senior Technical Ofhcer (Grade 1) 

э. Technical Обет (Grade 2) 


$ 7.845-6. 
. Technical Officer (Grade 1) 
AS 6.005-7.615 


| 
| 


AS 8.886-9.548 


QUALIFICATIONS 
Assistant Director and Engineers to bc graduates 
and/or Chartered Engineers with previous relevant 
experience in ә telecommunications administration 
or industry. 


Senlor Technical Offhcers and Technical Officers to 
be holders o! approved Olploma or Certificate from 
a recognised institution. 


Clerk (Class 9) to be a graduale in Economics or 
similar discipline. other Clerks will fill positions 
as Tratic Officers, marketing and tariff managers, 
accounting. 


DUTIES 

A wide variety of appointments are avallabla and 
mare) detalleo descriptions are obtainable (see 
elow). 


CONDITIONS 
Contracts will be lor tour years, Fares to Papua. 
New Guinea and to the U.K. on completion of 
шу. 


Three months leave after 21 months service with 
leave ares paid to Sydney. 

Government accommodation with heavy lurnishings 
avaliable at reasonable rental. 


licensing and similar positions. 


Apply in first Instance for Application Form. 
information on service conditions and available 
vacancies to the Personnel Manager. Preece. 
Cardew and Rider, Paston House. 165-167 Preston 
Road. Brighton, ВМ! GAF, Sussex IO 


FOR 
RECRUITMENT 
ADVERTISING 
RING 
ALLAN PETTERS 


| 01-261 8508 
| 01-928 4597 


Visual and Aural Aids 
|| Technician 


Education Department 


Fully quallfied and experienced per- 
son required to assist in the installa- 
tion, repair and maintenance of 
Radios, Tape Recorders, Projectors, 
Televisions, etc., in schools and 
other educational establishments. 
Five day, 40 hour week. 


Wages £33.30 per week, plus bonus. 


CROYDON 


Applicatlons with detalls of relevant 
experience to: The Stores Assistant, 
Educatlon Service Centre, Princess 
Road, Croydon CRO 202 (telephone: 
01.684 9393. 
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Engineers 


Many jobs which would suit you down to 


nothing whatever to give yourself the 
opportunity to be considered for them, 
Join the Lansdowne Appointments Register 


make uso of a service which is all the more 
valuable for being free | 


То: Stuart Тей. Lansdowne Appolnt- 
ments Register, Design House. The 
Mall, London W5 5LS. Tel: 01-579 6585 
(anytime ~ 24 hour answering Service). 


Please send me fun her details, 
Name No 
Age (20-45 only) 

Address. 


та елуу 
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Electronics : 
upto£5000 : 


the ground ~ either in the U.K, or overseas — I» 
are never advertised. Yet it will cost you < 


= used by hundreds of employers to select. [> 
electronics engineers. You have nathing to «] 
lose, everything to дат — and irs ali > 
Conducted in strict confidence. So post the 4 
coupon - lind out exactly how you can Б 
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WORK IN 
CENTRAL AMERICA 


Radio Technician 
needed for Guatemala. 
Radio Engineer 
needed for Honduras. 

Work with the British Volunteer 
Programme. 
Information: Fran Chadwick, 
Overseas Volunteers, 41 Holland 

Park, London, W.11. 


13346 


INSTITUTE OF PSYCHIATRY 


‚ TECHNICIAN 


The Department of Psychology re- 
quire a Technician for the Depart- 


| mental Workshop. 


Duties will include construction and 
maintenance of Electronic apparatus 
for use in the research carried out 
in the department, Applicants shouid 
possess ONC or C & G Final Cer- 


tificate or equivalent. 
Salary.— Technician on 


£1,440-£2,292 plus London Weighting 
Starting point dependent on Age. 
Application forms and details can 


be obtained from The Secretary, 
Institute of Psychiatry, De Crespigny 


| 
(£126). 
| qualification and experience, 


Park, Denmark Hill, London SE5 BAF 
quoting ret. IM/WW. 13642 


a scale 


| 


| 
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TECHNICIANS AND ENGINEERS 
FOR ST. ALBANS AND LUTON 


QUALIFIED OR NOT! 


OPPORTUNITIES for challenging work on testing and 
calibrating valve and solid-state electronic measuring equip- 
ments embracing all frequencies up to u.h.f. in Production, 
Service and Calibration departments. 

APPLICATIONS are invited from people of all ages with 
experience or formal training in electronics and from Ex- 
Services technicians. 

HIGHLY COMPETITIVE SALARIES, negotiable and 
backed by valuable fringe benefits. Overtime normally 
available. 

GENEROUS RE-LOCATION EXPENSES available in 
most instances. : 
CONDITIONS excellent; free life assurance, 
schemes, canteen, social club. 

371. hour, 5-day, working week. 


WRITE or phone for application forms quoting reference 
WW 


pension 


MARCONI INSTRUMENTS LTD, 
Longacres, St. Albans, Herts 

Tel: St. Albans 59292 

Luton Airport, Luton, Beds 

Tel: Luton 33866 


A GEC-Marconi Electronics Company 


Sales Engineer 
Power Grid Tubes 


A Sales Engineer is needed by the English Electric Valve 
Company Limilted to sell its expanding range of power grid tubes. 
He will visit customers In the U.K. and overseas and be 
responsible for ensuring the satIsfactory conclusion of 
negotiations with customers at both the technical and 
commercial levels. 


His brief will also Include the preparation and implementation 
of medium and long term marketing plans to further the already 
considerable success of this major European Company in 
this field. 


The successful candidate will possibly have a recognised 
professional qualification in engineering and preferably 
experience in the power tube field, although these are not 
essentials, as comprehensive product training can be given. 

An excellent salary and other beneflts consistent with a majo 
Company will be offered. 


Write or telephone J. L. Scott, 
English Electric Valve Company Limited, 
Waterhouse Lane, Chelmsford, Essex. 
| Tel: Cheimsford (0245) 61777. 
H 


English Electric Valve Co. Ltd, 


3848 


al02 
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ELECTRONIC ENGINEERS AND TECHNICIANS 


Ferrant! Limited in Edinburgh have a variety of vacancies for 
Electronic Engineers and Technicians involving work on avipnics 
systems. This includes test equipment design and maintenance. 
quality and test engineering, reliability engineering and environ- 
mental testing. 

A background of experience and knowledge in some of the 
following areas of technology would be particularly relevant: 


Digital and analogue techniques 
Microwave Engineering 

Servo Techniques 

Lasers and Optics 

Electronic Displays 


We are particularly interested in applications from ex-Services 
personnel who have relevant experience of 2nd- and 3rd-line 
maintenance and fault diagnosis. We offer a variety of interesting 
work in fault finding and acceptance testing of electronic systems. 

Qualifications ranging from degree level to Ordinary National 
Certificate or their Services equivalent will be acceptable. 

Those recently qualified with a degree or H.N.D. (Mechanical 
or Electrical) but who lack the above experience, should also apply. 

These posts are based in Edinburgh which offers an attractive 
living environment with many recreational activities within easy 
reach. 

The Company operates a contributory pension and life 
assurance scheme and will assist with relocation expenses where 
necessary. 

Apply in writing with particulars of qualifications and experience 
to the: 


FERRANTI 


1 Staff Appointments Officer. 
Ferranti Limited, 
Ferry Road, 

| Edinburgh ЕНЗ 2RS. 


3655 


JUNIOR TECHNICAL ASSISTANT 
+ SCHOOL LEAVER 


‚ We are a busy major international advertising agency working on household name 
clients. To assist in the operation and maintenance of audio visual equipment we now 
require a further two assistants. 


One should preferably have had experience in using this type of equipment, although 
full training will be given. Salary is negotiable, four weeks holiday, B.U.P.A. and 
excellent working conditions. 


Ring Colin Forster 01-836 2424 at Leo Burnett Ltd. 
48 St. Martin's Lane, London WC2. 


—€— 
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ELECTRONICS 


MARKET RESEARCH 
£2,000 + Bonuses 


Man with HNC/HND in Elec- 
tronics, clean driving licence, 
required by market research 


agency to maintain, transport 
and operate tachistoscopic reac- 
tion timer, and photographic 
equipment in varying locations in 
Great Britain (and Europe if 
linguist). 


Please contact Managing Direc- 
tor specifying qualifications and 
career to date. 


‘PACKAGING and PERCEPTUAL 
RESEARCH LTD., 
18-20 Dryden Chambers, 
119 Oxford Street, 
London, W1R 1PA. | 


Telephone: 01-734 0528/9 | 


| 
ELECTRONICS | 


ENGINEER 


Qualified Engincer required for inter- 
esting work on a wide range of devices 
and systems used by and for blind 
people. 

A sound basic knowledge of analogue 
and digital techniques. together with 
several years experience in a field of 
design, development and maintenance 
is necessary. Some experience of light 
electro-mechanical devices would be 
an advantage. Applications in writing, 
giving full details of education, quali- 
fications and experience. including 
present post and salary, to Personnel 
Officer, Royal National Institute for 
the Blind. 224 Gt. Portland Street, 
London WIN 6AA. 


x — 


| 
| 
| 
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SENIOR PROJECT ENGINEER — ELECTRONICS 


An exciting and challenging potltion exists for an experienced Electronics Engineer. He would be re- 
quired to take charge of the design and manufacture on fixed price contracts, and also to allocate part 
of his time to in-house product development. 

The company, situated in Hadlelgh. enjoys an International reputation and manufactures a range of 
function generators, phasemeters, r.m.s, voltmeters, stepping motor солго! systems, and air velocity 
meters, 

Please send complete resume before telephoning for an interview. Salary in range 22.750 to £4,000 per 
annum, Profit sharing scheme. 


ELECTRONIC ENGINEERS 


This position is open to qualified electronics engineers with H,N.C. or equivalent who have at least two 
years practical industrial experience in the electronics manufacturing industry. The position entails work- 
ing under a project leader and will cover the whole gamut of electronic circult and manufacturing 
design. 

Good basic salary on the scale £1,800 to £2,600 per annum, Profit sharing scheme. 

Applications, to Include a resume, to: 


J. М. Prosser, 

PROSSER SCIENTIFIC INSTRUMENTS ЕТО: 
Lady Lane Industrial Estate, 

Hadleigh, Ipswich, IPT 60Q. 

Telephone: Hadleigh (047 338) 3005. 


3605 


ELECTRONIC SERVICE 


Office Machine Company has the 
following vacancy: 


SENIOR SERVICE ENGINEER 
to assist Workshop Manager, must 
have experience of repairing digital 
printed circuit boards, preferably 
electronic calculators, good elec- 
tronic knowledge and experience in 
8 Service Department. Salary £2,700. 


ELECTRONIC WORKSHOP 
SERVICE ENGINEER 
to repair calculator printed circuit 
boards. Good basic electronic know- 
ledge required and experience in а` 
Service Department. Salary up to 
£2,200. 
Apply to: 
Mr. V. Knlght, 
Automatic Business Machines Lid., 
104, New Kings Rd, Fulham, 'S.W.6. 
01-736 5196 3621 


пня нана 


Wireless World, April 1974 


ге — 
WALTHAM FOREST COLLEGE 
FOREST ROAD, LONDON, E17 4JB 


offers the following academic posts becaure of 
continuing expansion. 


DEPARTMENT OF TECHNOLOGY 


LECTURER 11: RADIO, TELEVISION AND 
ELECTRONICS 

Applicants must have good practical experience of 
the Industry and possess INC or the appropriate 
City and Guilds qualifications. or equivalent. 
Knowledge and experience of CCTV an advantage. 


LECTURER |; RADIO, TELEVISION AND 
ELECTRONICS 

Applicants must have good practical experience and 
should possets City and Gulls 172 (old No. 48), 
City and Guilds 272. or equlvalent qualifications. 
Most posts are tenable from tse September, 1974, 
but some appointments may be made earlier unless 
specifically stated. College of Education students 
may be appointed from the end of thelr course. 
SALARIES—Burnham F.E. Scale: 

DR 1—£1,660.£2,647 plus London Allowance 


хана, H—4£2.515.£3,243 plus London Allowance 


Senior — Lecturer—£3,291-£3,6$5 — plus 
Allowance £118; 

Head of Dept. Grade IV—£3,968-£4,396 plus 
London Aliowance £118. 


London 


| Application forms and further particulars may be 
j| obtained from the Principal (Stafing), Waltham 
| Forest College. Forest Road: Walthamstow, 

London, £17 418. Tel. 01-527 2268. 
| Service 17.00.09.00 hours. 


Closing date 2 weeks from the appearance of 


n advertisement. [3631 


— 


Ansafone 


as 


| CHELSEA COLLEGE 


i University of London 


Electronics Technician 
(GRADE 3) 


| 

у 

$ 

| required for interesting work in 
Applied Acoustics research group. 
Salary Scale £1,825 to £2,095 per 
annum including £175 


Allowance. 


London 


forms from the Departmental Super- 
intendent (3AA), Departments of 
Physics and Electronics, 
Place, London, SW6 5PR. 


Further details and application | 


Pulton 


[3628 


AUDIO TESTERS 


EXPERIENCED 


FOR LEADING ELECTRO- 
MUSICAL COMPANY 


INTERESTING WORK WITH 
MIXERS, ECHO UNITS, 
AMPLIFIERS (VALVE AND 
TRANSISTOR) ETC. 


f HIGH RATES FOR 
| RIGHT MAN 


66 OFFLEY ROAD, 
Tel. 7356568 ы, 


i жет Ше 
Sales Engineer | 


Microwave Tubes | 


The English Electric Valve Company need a Sales Engineer 
to joina team marketing advanced microwave tubes and devices. 
E Based in Chelmsford, his key objectives will be to develop and 
exploit new markets for a rapidly expanding product range. He 
will visit and negotiate with customers in the U.K. and overseas 
and will be personally involved in all aspects of the microwave 
product marketing plans. 


The successful candidate will possibly have a recognised 
professional qualification in engineering and preferably 
experience in the power tube field, although these are not 
essentials, as comprehensive product training can be given. 


The Company is the most important professional electronic 
tube company in Eutope and is recognised throughout the 
world as a major force in the industry. An excellent salary and 
other benefits consistent with joining this major company will 
be offered. 


Write or telephone J. L. Scott, 
English Electric Valve Company Limited, 
Waterhouse Lane, Chelmsford, Essex. 
Tel: Chelmsford (0245) 61777. 


English Electric Valve Co. Ltd. 


telesonic marine Itd. 


MARINE ELECTRONICS ENGINEER 


Are you experienced in installing and servicing marine electronic equipment 
such as Radar, Navigation Equipment, and radio telephones? We require 
such a man for a fascinating job travelling to luxury yachts, etc., all round 
the country. If you live near London and are able to drive, a good salary 
awaits you working in Idyllic friendly atmosphere. 


Apply Telesonic Marine Ltd. 


Tel: 01-387 7467 
3608 


PHILIPS MEDICAL SYSTEMS LTD. 


require a 


SERVICE ENGINEER. 


IN NORTH LONDON 


Suitable applicants should have experience in electro-medical and closed cir- 
cuit TV equipment. Applicants with minimum ONC or equivalent qualifi- 
cations and relevant experience should apply in writing to:— 


PHILIPS MEDICAL SYSTEMS LTD., 
45 Nightingale Lane, 
London, 


The Personnel Manager, | 
5.W.12. i 
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RADIO ENGINEER 


required by the Posts and Telecommunications Department to lead a small team en- 
gaged in the installation and commissioning of VHF. UHF and SHF radio links, both 
single channel and multl-channel and all associated equipment. May also be required to 
assist with detailed planning of systems and Installations. 


Candidates must hold a Final City and Guilds Certificate in Telecommunications (in- 
cluding Radio C) or equivalent plus five years supervisory experience on maintenance 
er installatlon of УНЕ, UHF or SHF radio systems. 


SALARY in the range £2,280 to £3,340 p.a. which includes an allowance, normally tax 
free, of £700 to £1,000 p.a. Terminal gratuity 20% on basic salary, 25% on allowance. 
For a married man with two children paying tax at the standard rate the total emolu- 
ments described above, including gratuity, approximate to a gross (i.c. before tax) UK 
return of £3,500 to £4,750 and for a single man about £3,300 to £4,800 р.а. 


Other benefits include: low local income tax. generous paid leave, subsidised accommo- 
dation; free family passages, children's education allowances and holiday visit passages: 
(tour 24-3 years), appointment or disturbance grant up to £200, car loan up to £600. 
The post described is partly financed by Britain's programme of aid to 
the developing countries administered by the Overseas Development 
Administration of the Foreign and Commonwealth Office. 


For further particulars you should apply, giving brief detalls of experience tó 


crown agents 


M Division, 4 Millbank, London SWIP 30, quoting reference number M2K/740307/ WF 
3599 
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Recording Studio 
Maintenance Engineer 


This is an important position in an international company involving 
interesting work with a small team concerned with the maintenance of 
all sound equipment in the studio. 

Previous experience is necessary and it will be rewarded by an 
attractive salary and fringe benefits. 


CBS 


Ring the Studio Manager on 01-636 3434 
—or, if you prefer, write to him at 

CBS Records, 

31-37 Whitfield Street, London W1. 


9: 
TECHNICIANS 

We are engaged in the 
manufacture and servicing 
of sophisticated audio 
electronic equipment for 
the music industry. Due to 
expansion there are now 
vacancies for Technicians 
experienced in this field 
and top salaries plus fringe 
benefits are being offered. 
For further details please 
phone or write, giving qualifi- 
cations and experience to: 

MAVIS LTD., 
11а Sharpleshall Street, 


London .N.W.l. 
Tel. 722 7161. 


3327 | 


HI-FI 
ENGINEERS 


This could be the opportunity you've 
been looking for. Due to continued 
expansion we are looking for 
experienced engineers to join our 
teams in Liverpool. Manchester and 
Preston. 
You will be fully experienced in servic- 
ing a wide range of audio equipment 
and will be capable of supervising a 
modern, busy workshop. 
Salary negotiable around £ 1.750. 
Assistance with re-location expenses 
will be given by the company. 
Applications in writing to 
The Managing Director. 
Hardman Radio 
С 33 Dale Street 


Liverpool L2 2HF 3551 


RADIO OPERATORS 


Leaving the Service in the next 18 months? If your trade involves radio operating, you 
qualify to be consldered for a Radio Officer post with the composite signals 
organisation. 

On satisfactory completion of a 7 months specialist training course, successful applicants 
are paid on a scale rising to £2.893 p.a.; commencing salary according to age—25 years 
and over £2,126 p.a. 

During training salary also by age, 25 and over, £1,607 p.a. with free accommodation. 
The future holds good opportunlties for established status, service overseas, and 
promotion. 


Training courses commence at intervals throughout the year. Earliest possible application 
advised. 


Applications only from British born U.K. residents up to 35 years of age (40 years if 
exceptionally well qualified} will be considered. 


Full details from : 
Recuitment Officer, 
Room А/1105, 
Government Communications Headquarters, 
Priors Road. Oakley, Cheltenham, 
Glos., GLS2 SAJ. 
Telephone Cheltenham 21491 Ext. 2270. 
92 
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WORK IN CENTRAL AMERICA. 


RADIO ENGINEERS AND 
TECHNICIANS NEEDED 
IN HONDURAS AND 
GUATEMALA 


The local Radio Stations in Guatemala and 
Honduras transmit classes in agriculture, adult 
literacy, and simple health topics. to the people 
In the rural areas—approximately 90% of the 
population. 

The training of loca) people to maintaln the trans- 
misters and to deal with the technical production 
of the programmes Is being carried out by four 
British volunteers, We need people to replace 
them for a further two-year period. 


Information: Frances Chadwick, Over- 
seas Volunteers/CIIR, 41 Holland Park, 
London, W.11. Tel: 01-727 3195. Visitors 
weicome, 
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LEEDS POLYTECHNIC 
EDUCATIONAL TECHNOLOGY UNIT 


(Re-advertisement) 


Recording Services 
Technicians T4 


(£1,644 - £1,926) 
(according to qualifications and experience), 
Ref. 13/17 


To operate and maintain the off-air recording 
service and maintain the television equipment 
ued In the distribution system for all video 
recording, Must be able to maintain hetical 
scan VTRs. 


Application forms (quoting rel. no.) together 
with further details may be obtalned from the 
Administration Officer, Leeds Polytechnic, 
Calverley Street, Leeds LSI ЭНЕ, and should 
be returned as soon as possible. 

| 3608 


Electro-Medical Service 
Department requires 


| ENGINEERS 


for testing and servicing electronic 
apparatus. Applicants should be 
aged 20-30, and should be of 
О.М.С. standard. 


Apply in first instance in writing 


to: 
| SIEREX LIMITED 
Electro-Medical Department, 
Heron House, Wembley Hill Road, 


Wembley, Middlesex, HA9 8BZ 
3244 


TECHNICIAN 
CARDIFF 
£1,416-£1,644 (Tech 3) 


} 
required to work in the Llandaff 
College of Technology in the Marine 
Electronics Section of the Maritime 
| Studies Department. Experience ге. 


quired in the installation, maintenance 
and repair of the electronic-equipment 
as Installed on ships of the Mercantile 
Marine. An M.R.G.C. or P.M.G. certi- 
+ ficate preferred, but other electronic 
qualifications would be considered. 


Application forms are avallable from 
the Personnel Officer, County of South 
Glamorgan, City Hall, Cardiff, CFI 
3ND (Telephone Cardiff 31033, ext. 
454) and must be returned within 10 
days of the appearance of this 
advertisement. 


COUNTY OF 
SOUTH GLAMORGAN 


x мия 3668 


ВОТ$УУАМА | 
BROADCASTING ENGINEER 


With either a Final City and Guilds Certificate in Telecommunications, HNC, Engineer- 
ing Diploma, or equivalent, and five years experience of installation. and maintenance 
of studio equipment is required for operational, maintenace and training duties. He 
must be conversant with all studio equipment and be capable of diagnosing faults and 
carrying out repairs. He is required to negotiate with Posts and Telécommunicatioris 
engineers for Outside Broadcast circuits and to establish technical facilities at OB loca- 
tions. The duties also include drawing up training schemes for local Technical Assistants, 
normal instruction and ‘on the job’ training. 


SALARY in the range £2,470 to £3,740 p.a. which includes an allowance, normally tax 
free, of £640 to £1,340 р.а. Terminal gratuity 25% on basic salary. For:a married man 
with two children paying tax at the standard rate'the total emolumenti déscribed above, 
including gratuity, approximate to a gross (ie. before tax) UK return of £4,100 to 
*5,5C0 and for a single man about £3,700 to £4,900 p.a. 


Other benefits include: Low local income tax, generous paid leave, subsidlsed accommo- 
dation, free family passages, children's education allowances and holiday visit passages, 
tour 2-3 years, appolntment grant up to £200 and car loan up to £600 normally payable, 


The post described is partly financed by Britain's programme of aid to 
the developing countries administered by the Overseas Development 
Administration of the Forcign and Commonwealth Office. 


For further particulars you, should apply, giving brief details of experiente to 


M Division, 4 Millbank, London SW1P 3/0, quoting reference number M2K/740234/ WF. 
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P ECCO" я EK Ge 
Avionics Inspector 
Due to continued growth and expansion in our Avionics Service Centre, an interesting 


Opportunity exists for an experienced electronic test engineer to join our Quality Control 
team as Avionics Inspector. 


Have You?: 


ONC or equlvalent. 
Practical electronic equipment experience including calibration. 
Working knowledge of Ministry and C.A.A. procedures. 


If so, you could be the engineer we are seeking, 


Attractive salary negotiable from £2,200. 
| 3 weeks’ paid annual leave, excellent sickness benefits: and contributory 
pension scheme. 


Please apply Immediately for interview: 
Mr. М. J. Hinge, FieldTech Limited, Heathrow Airport (London), 
Hounslow, TW6 3AF. Tel: 01-759 2811, ext 28. 


r-—— — 


SCOTTISH HOME AND HEALTH DEPARTMENT 


WIRELESS TECHNICIAN 


Applicaticns are invited from men, aged 17 or over, for four posts of Wireless 
Technician in the Scotilsh Home and Health Department. The location of the 
posts ars—1 in Edinburgh, 1 in Inverness, and 2 in East Kilbride. 


QUALIFICATIONS: Sound theoretical and practical knowledge of Wireless Engin- 
eering, including HF, VHF and UHF and Communications equipment generally. 
Possesslon of an HN or C & G Certlficate an advantage but provision may be made 
for those who wish to continue their studies for one of these qualifications. The 
work involves installation and maintenance of equipment located a considerable 
distence from headquarters. Candidates must be able to drive private and com- 
mercial vehicles and have a clean driving licence. 


SALARY: £1,253 (age 17) to £1,836 (age 25 or over); scale maximum £2,158. 
These are unestablished appointments with prospects of establishment atter one 
years continuous satisfactory service. 


Application forms and further information may be obtained by writing to the 
Scoitish Office Personnel Division, Room 220, 22/25 Queen Street, Edinburgh 
EH2 1LY qucting reference PM4/4/74. Closing date for receipt of completed 


application forms is 16 May 1974. fus 
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Electronics Engineers 


Audio 


Engineer required for design and development 
of high quality audio equipment for home and 
professional use. 


Laboratory Instruments 


Engineer required -for design and development 
of laboratory measuring instruments and power 
supplies. 


TECHNICIAN 


| A technician or junior engineer is required for 
general duties in drawing office and factory 
liaison in the manufacture of audio equipment, 
| laboratory instruments and power supplies. 
Based at factory in Bristol. 
Write in first instance giving qualifications and 
experience: 


à RADFORD ELECTRONICS, LTD., 
Bristol, BS3 2HZ 


|. "ARN. 


e Senior 
© Estimator 


P1 . E 
e Telecommunications 


is required to work in our Technical Services Dept. [ 
He will be responsible for cost estimating of B 
installation and maintenance work for both audio Г 7 
and telephone equipment. 


{3658 


EEF 
UR 


Practical experience in a similar activity is essential ө 
and an O.N.C. or City & Guilds іп telecommunica- ЕЗ 


tions is desirable. 


The successful applicant will be based at our new 
offices in Cambridge, but must be willing to travel. o 
À company car, plus attractive salary will be 
provided. 


Please telephone or write to: 
John Bell, Personnel Manager, 


w | (PIE) Pye Business. : 
е Я Communications Ltd ра 
" Cromwell Road, Cambridge CB1 © 
3HE. Tei: Cambridge (0223) 
bd TAN OO Li] 
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Electronics Appointments Register 


Why are you looking 
for a job, when we ve 
got a job looking for you? 


Even if you scour the Sits Vac columns you 
won't find all the good jobs to fit your qualifications. 
Because the best jobs aren't always advertised. 

More and more companies are using the 
Electronic Appointments Register to find qualified 
men and women. 

Join one ot our Registers and soon you could 
be on ashort list fora better job. Qur confidential В 
service costs you nothing. 

Send in the coupon—we'll mail you by return. 


В Graduate Appointments Register 


Please send me details of how to enrolon one of your 
Appointment Registers: 


Name 
Address 


— 


Age limits 20-45. 
Post to G.A.R. 76 Dean Street London Wl. 01-734 6536 


A unique opportunity 
to become the outright owner 
of a franchise that’s the first 
of its kind in Britain. 


Tandy Corporation (Branch UR) is completely news to Britain. 


Adivision ol the, Tandy Corporation of America. where fts 
"Radio Shack’ operation has Row grown to approaching some 


e will you find a sinulat operation, because а 
ise is your very awn business. 
ng exclusive Tandy brands of radio, audio and 
ent, plus parts and Киз All of the 
ssible qu. et so competitively paced that you 
assured of high volume and substantial profits within 
singly short ime 
Previous radio trade experience is not essential. You get the 
{ий benefit of Tandy’s 50 years’ experiente-—covering 
everything from yout gtand opening to everyday routines — 
plus requtar newspaper advertising and full merchandising 
and promotional support 
A minimum of £14,000 initiat investments required. 
ny-owned and managed shops are now actively 
id are available for franchise In Birmingham, 
Coventry, the Pottenes, West Midlands and Manchester 
aroos, опа? shops will also shortly be avarlabie for 
franchise in Bristol, Cheltenham, Doncaster, Gloucester, 
Liverpool, Noitngham and Worcester. | 
If you would bke more information, please vaite in confidence 
tothe Senior Vice-President, Mr Richard O'Brien. 


TANDY Corporation 
(Branch UR), Biston На. 
Wednesbury, W510 7.IN, ане 
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Project Leaders 


Experienced team leaders 
with proven managerial 
+ ability are required to plan 
and control the progress of 
development teams building 
advanced prototype 
equipment. The work will 
require the use of modern 
management techniques. 

Candidates, qualified to 
degree/HNC level should 
have a good background in 
digital and analogue 
development work but some 
experience in minicomputers 
andmechanics would be 
an advantage. 

An appreciation of the 
problems and requirements 
of putting electronic 
equipment into production 
is most essential. 


. . Hayes 
iddlesex 


(HEN 


Senior Development 
Engineer 


Project Development 


Engineers 
Engineers are required to 


join project development qualified to degrec/HNC 
teams engaged in putting level to take part in and 
advanced prototype control the progress of 


equipment into production. hardware and software 
The work involves 
development and 
production engineering 
during the pre-production 
run of equipment containing 
analogue, digital and 
mechanical hardware. 
Candidates, qualified to 
degree/HNC level should 


techniques. 


digital circuit design and 


of minicomputers. Some 
experience in mechanical 


have a good background in design would be an 

the development and advantage. The man 

production of electronic appointed must be acquainted 

Capital goods. Some with the processes and the тат 
experiencein minicomputers problems of putting oi 


would be an advantage. 
production. 


= Amajr programme of expansion 
| has created a number of new 
opportunities forengineers © jon our 


development teams. 


The EMI-SCANNER computerised X-ray system, _ 
introduced by EMI LIMITED in 1972 and since acclaimed by 
leading neurological hospitals in Europe and the United States as 
a major breakthrough in diagnostic radiology, has now 

surpassed the £8 million mark in export orders. 


as. Engineers for 


The international music. 
electronics and leisure Group. 


We require a senior man 


developments requiring the. 
use of modern management 


He will have several years 
experience in analogue and 


should be familiar with use 


electronic capital goods into 
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Development 


Engineers 

Engineers are required 
for hardware developments. 
This will principally include 
analogue and digital circuit 
design but some mechanical 
work will be involved. Some 
programming experience 
with minicomputers would 
be an advantage. 

Candidates, should be 
qualified to degree/HNC 
level with at least three years 
experience in a similar field. 


1973 


ты маселе) Tal и t amaaa 
Macaca оше 


EMILIMITED, 135, 


Attractive salaries appropriate to experience and 


expenses where appropriate. Please write giving brief de: 
Blyth Road, Hayes, Middx. 


1 a ; qualifications will be offered. These could be up to £4,000 for 
exceptional candidates. There are good fringe benefits including a contributory Pension Scheme and assistance with removal 
tails of career to: Мг, К.Е. Goodman, Personnel Department, 


3669 


UNIVERSITY OF DURHAM 


Department of Applied Physics 
and Electronics 


Applications are invited for the post of 


SENIOR 
DEMONSTRATOR 


= 


to supervise the Electronics Laboratory 

and demonstrate in it. The post is 
| tenable from 1 October 1974 for two 

years in the first instance renewable 
for a third and final year. 
Salary on the scale £1719-£2,613 plus 
F.S.S.U. benefits. 
Applications (3 copies), naming three 
referees should be sent by 3 May 1974 
to the Registrar and Secretary, Science 
Laboratories, South Road, Durham, 
from whom further particulars may be 
obtained. 3673 
= = 


Werrequire a Data Sheet Writer/ 
Editor to compile information and 
write product data sheets, write and 
produce leaflets, operating manuals 
and similar technical publications. 
Applicants should be qualified to 
ONC/HNC levei In Electrical or 
Electronic Engineering. A knowledge 


3650 


English Electric Valve Co. Ltd. 


Technical Publications Assistant 


of electronic tubes would be an 
ádvantage, 


Applications in writing to: 
Мг. В.Е. Hinsley, 
Personnel Officer, 
English Electric Valve Co. 
Ltd., Chelmsford, Essex. 


- - ee 


British Solomon Islands 
RADIO TECHNICIAN 


Required by the Posts and Telecommunications Department to be responsible to the 
Senior Techniclan for workshop construction, manufacture. modification, installation 
and maintenance of electronic equipment such as transmitters, receivers, radar. distance 
measuring equipment, aerials and auxiliary apparatus. 


A 


Candidates must have passed a five year trade course or have equivalent services qualifi- 
cations and three years field or factory experience. Knowledge of air navigation aids and 
raido teletype an advantage. 


SALARY in the range £2,460 to £3,350 p.a. which includes an allowance, normally tax 
free, of £1,310 to £1,550 p.a. Terminal gratuity 25%. For a married man with two child- 
ren paying tax at the standard rate the total emoluments described above, including 
(gratuity, approximate to a gross (i.e. before tax) UK return of £3,800 to £5,250 and for 
a single man about £3,000 to £5,400 p.a. 


Other benefits include—low local income tax. generous paid leave, subsidised accommo- 
dation. free family passages. childrens education allowances and holiday visit passages, 
tour 2 years, appointment grant up to £200, car loan £600 and outfit allowance up to 
#80 normally payable. 


The post described is partly financed by Britain's programme of aid to 
the developing countries administered by the Overseas Development 
Administration of the Forcign and Cammonwealth Office. 


For further particulars you should apply, giving brief details of experience to 


M Division, 4 Millbank, London SW1P 3]0, quoting reference number M2K/740259/ WF 
13613 


EAST SUSSEX COUNTY COUNCIL 
BRIGHTON TECHNICAL COLLEGE 
FACULTY OF ENGINEERING 

ELECTRICAL ENGINEERING DEPARTMENT 


SENIOR TECHNICIAN 

Required as soon as possible for work in the Radio and Television Laboratories. Applicants must possess a 
City & Gullds Final Certificate In radio and television servicing and have had relevant practical experience. 
Salary within the T4 Seale (£1,644-£1.926), according to age. experience and qualifications. An 
additional allowance is payable for approved qualifieations 

Application form and denis available from Chief Administrative Officer. Brighton Technica! College. 
Pelham Street. Brighton, BNI 4FA. Tel: Brighton 685971. 


Applications to be returned within ten days of advertisement, [3667 


FOREIGN AND COMMONWEALTH OFFICE | 


COMMUNICATIONS OFFICERS 


APPLICATIONS ARE INVITED TO FILL VACANCIES IN THE TELECOMMUNI- 
CATIONS BRANCH OF HM DIPLOMATIC SERVICE. 


Member of the telecommunications branch serve in more than 60 diplomatic 
missions overseas and also in the UK. 


Applicants should be skilled in the operation of HF radio communication 
equipment and be competent at sending and receiving the Morse code. They 
should produce evidence of a sound knowledge of radio and electronic 
theory, e.g. MPT/PMG grade | or equivalent City & Guilds certificates. 
Successful candidates will receive training on specialised equipment before 
taking up overseas appointments. 


Futher particulars may be obtained from: 


Communications Administration Department, 
Foreign and Commonwealth Office, 
Hanslope Park, HANSLOPE, 
Milton Keynes MK19 7BH. 
[3604 
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SITUATIONS VACANT 


AN YOU- WRITE CLEAR, concise technical 
handbooks? If you think you could. and have a 
thorough understanding in electronics, why not join 
us as а technical author. Obviously, previous experi- 
ence would be an advantage but is not necessary as 
full training would be given. We have vacancies in 
many parts of the country. Starting salarics nrc high 
with excellent prospects for advancement. Box No. 
WW 3414, 


ELECTRONICS MAINTENANCE ENGINEER re- 
quired fcr major London studios. Must be willing 
to travel at moment's notice. Ring 229 2345. 13612 


Не" AUDIO ENGINEERS. We require experi 

enced Junior and Seniors and will pay top rates 

to get them. Tell us about your abilities. 01-437 C 
t 


Piano P.C.B.s for W.W., Electronic pianos. 
Enquiries to Baldock Electronics, 23 Turpins 
Way. Baldock, Herts. Tel; Baldock 2559. [3670 


young ELECTRONICS TECHNICIAN required 
for the construction, testing and servicing of 
electronic equipment at our works in N.W.l. Very 
varied work. Qualitications; ONC or C&G or ex- 
app:entice or similar desirable. Excellent opportunity 
for right person with a small expanding company. 
Please wrie for an applicatian form to: Young 
Llectronics Ltd.. 54 Lawford Road., London. NW 


LN. 


SITUATIONS WANTED 


EXPERIENCED Radio. TV and СТУ, hifisterco 
Ser-ice. Engincer—Dutch Nationality—secks рег 
ist August 1974 a suitable position in Hoiland or 
abroad altcr his return from West Africa. He is 28. 
with one child. Is in possession ol Certificate 

(British Equivalent for Communication 
Т an) and studying for М.Т.5. (Technical 
Schuullng) application), Used to be responsible for 
a Service Department. Please send reactions with 
salary statcment to Вох WW 3638 of this magazine, 


ANNOUNCE MENT 


EWARD for informatiun leading to the recovery 
of the following stolen instruments. Cossor ‘scope 
CDUINO serial Ма. 1213. Solartren DYM А223 serisi 
No. 401238. avo meter MK8 serial No. 34813. 
Telephone 01-352 5623. 13617 


AR LES FOP SALE 


AARVAK ELECTRONICS. channel sound-light 
converters. from £18. Strobes, £25. Rainbow 
Strobes, £132.—12A. Bruce Grove, МТ 6RA. ШЕТ 


9096. 


В^ск numbers of Wireless World, 1950 to 1973 
inclusive, with cdd issus missing, Offers invited, 
buyer callecis. Craigmore. East End, Witney, Oxford: 
shire. Tel. Freiand 882125. 13614 


UILD IT in a DEWBOX quality plastic cabinet 
2 in. x 24 in. x any length, D.E.W. Lid. (W.), 
Ringwood Rd., Fernwood, Dorsel. S.A.E. for leaflzt. 
Write now—Right now. 176 


(CONSTRUCTION AI DS—Screvs, nuts. spacers ete., 
in small quantities. Aluminium panels punched to 
«pec. Or plain sheet supplied. Fascia panels etched 
aluminium to individual requirements. Printed circuit 
boards—masiers, negatives and board, one-off or 
small numbers. Send 6p for list. Ramar Constructor 
Services. 29 Shelbourne Road. Stratford on Avon, 
Warwks, {28 


HESLETT PACKARD 565A digital recorder, 
160; Solartron LM1426 digital voltmeter, £75; 
wabbulator TF 1104/1. £40; 1.C.L. 80 
column punch. £30; 1.В.М. 80 column card reader. 
£120; creed 7B teleprinters. £12; Record pen chart 
recorder, £15. Denby, 104 Rooley Lane, Bradford. 
Yorks. 13672 


IGH voltage equipment for sale. Oil filed 

capacitors. 0.25m[d.. 32.5KV DC working. price 
£10 cach. Ribbed porcelain stundoff Insulators. 69p 
each, Carriage cxtra. Вох; WW 3645. 


ADDERS 801 10in closed—2ift extended, £23.54. 
dili Ноте Sales Ladder” Centre (WW2). 
Haldane (North) Halesficld (1) Telford. Shropshire. 
Tel: 0952-58664. [23 


NORBMENDE Globetsavelier 11. 11 shortwave 
bands V.H.F.. M.F.. L.F. superb world wide 
recepilon, nearly new, £59 or offer. Harpenden oi 


PRINTED Circuit Board in 6 widths: 2 in. 24 mc 
3 in.. 3} in., 4 in. and 5 im. x any length: 1/16 
im. single-sided fbregiass. 2p per 3 sq. in. Double 
sided Ip per sq. im. P & P Sp per order. SAR 
guazations for other sizes and quantity, discounts.-— 
. Knopp, 11 Connaught Gardens, Braintree, Esser. 
СМ7 6LY. Tel. Braintree 25254. 115 


SUPERB Instrument Cases by Bazelli, manufactured 
[rom heavy duty PVC faced steel. choke of 30 
types, send for free list. Bazelli Instrument Cases. 
Dept. 22. St. Wilfrids, Foundfy Lane, Halton. LA2 
6LT. near Lancaster. 13646 
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just loo 


Goods 


Close toler 
АН 63У 
1'0uF-50p; 


All at 10p е, 


TRANSIS: 
6 lor Sip; 


те 


Export 


NEW LOW 
4 


PRECISION 
POLYCARBONATE CAPACITORS 


ARTICLES FOR SALE 


For££'s more profit 


2109 


k at these prices! 


Type Price 
Valves packed 45р ВС 214. 15р Е. 1222 BU 105/02 2. 
individually ВА 145 14р ВО 124 70р IN 60 ISCHITAB @% 
Semi-Conductors BC 107 Пр ВО 131 45р ОА 202 h R2008B £2.00 
АС 127 17р BC 108 lip BD 132 45p oc R2010B £2.00 
АС 128 15р BC 109 12р ВЕ 115 20р ocn 
АСЫК 30р BC ИЗ 15р ВЕ 160 20р 
AG 142K 30p BC 116 25p ВЕ 167 20р ЕНТ RECTIFIER TRAY ASSEMBLIES 
АС ISI 20р вС!!7 20р ВЕ |73 25р Type Goods Price 
AC 154 18p BC 125 25р ВЕ 176 35p 1 ecca Col. 4.5 
АС 155 18p BC 132 25р ВЕ 179 40р ITN GEC/Sobell £4.50 
АС 156 20р ВС 135 20р BF |80 35р 2TQ 1400 . 950 Mk II 1.85 
АС 176 22р ВС 137 15р ВЕ 181 35р ITAK 1500 5 Stick £2.00 
АС 187 19p BC 138 40p BF 184 21р 1DAF 1500 3 Stick 1.85 
AC 187K 30р ВС 142 26p ВЕ 85 2ip 2НО 9503 Stick £1.70 
АС 188K 30p ВС 143 30p ВЕ 194 15р. lI TAM Philips G8 44.50 
AD 142 45р ВС 147А 08р ВЕ 195 15р TCA Pye/Ekco £3.50 
AD 149 40р BC 148 08р ВЕ 196 20р И TAG ITT/KB £4.50 
AD 161 3 TCU BRC 3000 £5.00 
AD 162 11 TAZ СЕС 2010 £5.35 
AF 114 12 MONTHS GUARANTEE 
AF IIS 
AF 116 
Ae 117 z COLOUR TUBES, m 
е oods Price 
AF 139 ТЎРА /191% C.C.R.T. £T — 
AF 178 20° 510028122 C. £39.80 
AF 180 22° AS6/120X С.С.А.Т. £44.30 
AF 181 FULLY GUARANTEED 


ance. High atebiliiy. Éatremely low leakage. 
C. Plus or minus 1% tolerence: 0 AJuF-56p; 


22,F-80 


иі 
£200; 1SuF-E2 АБО 22% and +5, 
TANTALUM BEAD CAPACITORS: Value 
0.3. 0.22, 0.47, 1,7, 2.2. 4,7, 6.6..F at Ifviztv of Зеу. 10.0: al 
16/20v ог 25v; 22 0 uF aL 8jt0v or 16v; 330 UF at бу or 10v; 
АУЫР at 3v or бу: 10008 al Зу. 


ach; 10 for 0: 


TORS: вс, 
12 or 960, 


KL 
\ new 


96: барр» 61.64 


8104, BC109; all at 9p each: 
he 
BC182 and BC212 al (0р each; AF178 at 20р cach, All brand 
new and marked, Full apec, devices. 
POPULAR OIOOES 1м914—6р cech: В lor 45р; 18 for 
Son. 1М91ё—43р cach; 6 lor 45р: 14 lor 90р. 1844—5р each: 
17 tor $0p: 24 tor 51. All brand new апа merhed. 
PRICE-400 mW Zeners, Values available 
» 10, 91, 12, 13 5, 18У. Tol. £ 5% 
ind marked, Price 7p each; 6 for 39р; 
for Mo. Speclal offer 6 of each voliage (66 zeners} 
ss. 


mixed for qi 


ity price. 


RESISTORS, Carbon Піт 54. } W at 40°C, 1/3W. et 70°C, 

Range irom 2 £2 10 22М0 in £12 serica, ре. 10, 12, 15, 18. 

7 33,39, 41, $6. 60, 82 and thelr deca 
Al at 


igh siability, 


CAPACITORS, 0 (ИР, sire tjin x iin. 42р; 


119 x И, $5 
siza Pin x | 


TP 0081 and packing on all orders below £5.00 
ptease add cost of siris, 
PLEASE AOD 10% V.A.T. TO ALL ORDERS 


Send S.A.E. for liste of other az-stoke items, L.E.D's, 
dise capacitors, electrolyti 
available to bona fide compan 


Ord: 


ШЖ? 


nd 0 SyF, alze Itin x tin, 
TOUF, sire 2in. X tin, 


mall 


Wholesale orice ists 


MARCO TRADING 


T 


Dent. D4, THE MALTINGS, STATION ROAD, WEM. 
SALOP. Tel; NANTWICH (CHESHIRE) 53291 


(87 


High Stab. ЗУУ or 
RESISTOR 


Metal Film 1W 5% 
15Е12 Kit (1052-1: 
C.W.O. P. à 


CARBON FILM RESISTORS 


AW 5%. 10. 820/300, £4.50)4000 (2267-2442) E12 

ITS 1902-1 EI2 SERIES: 

10E12KIT. 10 of each value (Total of 610) £3.10 

25ET2KIT. 25 of each value (Total ol 1525) £7.20 
FREE CATALOGUE ON REQUEST 

Tho, £1.10/100; £4.2°71000 

) Total of 915 £3.00 

P. 190 оп orders under £5. Oversea extra. 

BH COMPONENT FACTORS LTD. 

Dept. WW., 61 Cheddington Road, PITSTONE, 

Leighton Buzzard, Beds., LU? ЗАО. 


G2 


ен 


WIRED TELEVISION SPARES 


AMPLIFIER type TA 902 at £6.60 

AMPLIFIER type RA 211 at {5.50 

AMPLIFIER type RA 016 at £5.50 

SUBSCRIBERS Tap type REI51-40, REI41-28, 
КЕ! 6! -34, All ac £1.10 

SPLITTERS type 0501, №0502. RD503. 
RD504, ROSO5. КОНТ. All at Вар each 

GREENPAR COAXIAL CONNECTORS type 
©Е77517-С3. GE27519.C3, СЕ27574-С15 
GE27886. All at 17р each 

SEALECTRO SUB-MINIATURE CONNECTORS 
type 3000, 3002. 3003, 3005, 3014, 3024, 
3100, 3102. 3103, 3104, 3105, 3114. 3124, 
5775. All at 22p each 

TEXAS OP-AMPS гупе SN 72771 at £4 each 

PLESSEY DUAL COMPARITORS type $L717 
at 55р each 

DISC CERAMICS Oluf 50v.w., .02uf 50v.w., 
at 50р per 100 

MORGANITE BIPOLAR LADDER SWITCHES 
tyne 241-2 at 415 each 

X BAND 5 mW GUNN DIODES at (3 exch 

MORGANITE BINARY LADDER NETWORKS 
Хурс 211-Al1 5K at £5.50. type 211.B12 
5K ас #10 each, туре 211-AI2 10K at £5 
cach. type 262B-100K at £8 each 


J. BIRKETT 
25 The Strait, Lincoln LN2 yr 
Tel: 20767 


LM 


All goods subject to settlement discount of 
5% 7 days and 2% monthly. 


New Price List from Ist December 1973 


Combined Precision Components (Preston) Ltd: 
194-200 North Road, Preston PRI 1YP 
Telephone 55034 Telex No. 67129 


PRICES SUBJECT TO 10% VAT 8. 


SURPLUS BARGAINS 


KLEINSCHMIDT S.C.M. 
TELEPRINTER OUTFITS 


Comprising. Telctypewtiter {page printer] type TT-27 I B/FG 
(known as Kleinschmidt 160) Reperforotor- Transmitter (tape 
printer) type TT: 272A/FG with table FN.6S/FG. Both units 
ate supplied with change whoels for 45 & 60 Bude, the 
whole equipment operates on 115 ar 230V SOcycleain very 
choice condition £85, lear £4}. 

ELECTRONIC TIMER KITS 0-8 sec to 100 sec comprises 
А.Е. Transistorised Module, Relay and ail electrical 
components for 115 or 240V ACoperation£ 1.75{2Вр) VAT 
20p.. Veeder root 4-digit rosottable countors 15V 61.26 
(6р). Printed Clecult Kits, £ 1:28 (25р) tolalwith VAT C 1:85. 
AMPEX VIDEO TAPE 2 in, X 1670 NEW £9 (50р). AVO 
CT3B Electronic Test Моше C18 (Ell FERRIC 
CHLORIOE 28р 8 Ib. (16р. 10 Ib £2:50 (рай). Kant Chart 
recorders 11БУ AC £20 (1.501, Multipoinr Kent Chart 
recorders £30 (£1.50). TELEPRINTER Papers and Tape. 


| 


16mm SOUND S/H 


Speeds. 
Supplied 
cw 


Transformer 
£120. 
Speaker 

Ex or 4. 
HILTON CINE 7 West Hill, 


DARTFORD 27566 


Lamp 
Sound/Silent 


4 in. rolls 3-ply, carboribuff manilla 60n per roll (32р). 
8} in. rotis 7-ply NCR no carbon required, white, £1 {32р}. 
ф in. 2 №. core, white, £2 per box of B rolls {52р}. 
Win. 2 in. соге. butt, £2 per box of 10 tolis 152p). 


Fully guaranteed Projector Friden Tape £2 per box of В rolis [S2p). Loads of surplus to 
Bell Howell 631 DL Gay | ER CEL ae VATION 


CASEY BROS. 
233-237, Boundary Road, St. Halena, Lancs. 


р 

35-40 БЕ] £104 

Please add 10% to all above prices to caver V.A.T. 

‘The above prices cover P. & Р, in U.K. Supplied by 
INDUSTRIAL SUPPLIES 

102 Parswoed Road, Withington. Manchesler 20 

Tel !-224-355› 155 
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BUILD OR BUY a 


MINIATURE 
TRANSMITTER 


The smallest transmitter available in ihe UK. Only 
2* x 17. Fits in the patm of your hand. Сап pick up and 
transmit voices inuta sounds. Receive on a VHF 
radio. Excellent range. Can be wom round the neck. 
held in the hand or operated on a shelf, Works almost 
anywhere. Uses PP3 battery (very Long Life}. Simply 
switch on; no other connections. Comoletely self con- 
tained. Transistorised, printed circuit. Used tha world 
over. Many applications. Fully 91994 


Micro 
Miniature 
Transmitter 


Mee) TR к: 


ASSEMBLED UNIT £15.50 
Kh wih mep-by-step assembly in 

structions е Е £11.50 
It required suitable radio for rec 

transmitter £13.26 


Insurance/P, & Р. 46р. 
MAIL ORDER (all koms), 
MULHALL ELECTRONICS (WW) 
Ardglass, Co. Down, UK, BT30 78F 
DIRECT SALES {constructed [tems only): 
Peter Spencer (London Agent), 
39 Oxford Gardens, London, W10. 
Telephone: 969 3564. 
RAE licence required 


HI FIDELITY MODULES 
Limley Hood. Class A 
Linsley Hood, D.C. coupled 75W 
Linsley Hood, preamp (75W) 
Bailey Quilter. pre-amp .... 
Toshiba I.C. Stereo, pre-amp 
*Excl. Heat Sinks, 
TELERADIO HIFI, 325 Fore St., London, N.9 OPE. 
01.807 3719. (Closed Thursday.) 3 


Don't be held up for them— 
SWITCHES! 9.2 n vc 
* micro, toggle, push button, 

rocker, reed, slide. relay, mercury, lever, delay, 
thermostatic, pressure, combination, motorised, 
uniselectors, sequential. eime, mat, digital, etc. 


Send for our latest fist, J. Bull (Electrical) Ltd., 
7 Park Street, Croydon. CRO 1YD. 


PLUGS & SOCKETS BARGAINS. Price per item, 
im brackets. for ten, CO-AX Plugs. 6p (50р): 
Surface Sockets, 7p (606): CO-AX Connectors. 
4p, (35p). ОН, Plugs, 2 pim. 3 pin ind 5 pin 
180^. 20р (£1.69). Jack Plugs, Standard. 18р 
(£1.50): 3.5mm. 10р (80р): 23mm. 10р (80p). 
Earpieces with cord and 3.5mm plug. 14р (£1.10) 


Torei Switches with on/off plate S.P.S.T.. 16р 
{41 50). Postage 10р. Overseas orders welcome. 
плеше VAT. Electronic Mailorder Ltd.. 62 

te 


Ramsbottom, Bury, Lancs. Tel: 
3036 3632 


CAPACITY AVAILABL 


Highest quality at competitive prices 


Contact : 


MULTIFORM ELECTRONICS LTD. 
27 Ferry Road, Teddington, Middlesex 
Tel. 01-977 9389 
3527 


| | VAT and рар. 


a || 
Г ELECTRONIC DESIGN ASSEMBLY 


d  ——— 


APE RECORDING E 


CAPACITY AVAILABLE 


| General Sheel Metal Work including 
Fabrication of Chassis Panels, Boxes and 
Guards, Large and Small Runs at highly 
Competitive Rates. Let us quote you now 


ANGUS ASSOCIATES 
6 Sunny Place, Sunny Garden Road, | 
London NW4 1RS Tet: 01-203 4822 


RECORDS MADE TO ORDER 


Г 


Single dises. 1.20. Mono or Stereo. delivery 4 days 
from your tapes. Quantity runs 25 to 1.000 records 


DEMO DISCS 
MASTERS FOR 
RECORD COMPANIES 


VINYLITE 
PRESSINGS 


PRESSED IN VINYLITE IN OUR OWN PLANT. 
Delivery 3-4 weeks, Sleeves/Labels. Finese quality 


NEUMANN STEREO/Mono Lathes, We cut f 
many Studies UK/OVERSEAS. SAE list. 
DEROY RECORDS 
PO Box 3. Hawk Street. Carnforth, Lancs. 
Tet. 2273 
82. 


er } 


ECONOMISE ON SEMICONDUCTORS 
All priees Include VAT 


LEO Red Hewlett-Packard + Osta 
709C Op Amp 
2236 Regulator 


$ pin OlL 
14 pin DIL 
8 pin OIL 
Spin DIL 


Amp 
iltator--Data 
109 


244 

1416 18 
7490 92 93 85 
Tux) $ 


14404 7 
В2УЕ8С 3V3—15 10 

243055. 47 Minitron 

tTNoljMa $ зк 1.30 


TAD100 Radlo IC + IF filter + Data 
Carbon Film Resistors 85, $W 10-1M E12 
10 вате velue Sp 


P à P 6p (UK) By Return service. Ait goods new Texas. 
Motorola etc. Linear circuits Include data 


£10 
Values 1р each 


SILICON SEMICONDUCTOR SERVICES 


41 Dunstable Road, Caddington. Luton, LUT a 


15m. WIRED COLOUR Туз. Bush СТУ25 
(domestié chassis) with colour bars displayed £45 
VAT: Non Workers Tube О.К. £3$-- VÀT; Non 
Workers Tube U.S. £20-- VAT. 19їп. G.E.C. 2028 
available. Quantity discount over 10 Secs. C W.O. 
sin. AERIAL COLOUR TVi. Bush CTV25 Thorn 
2000 G.E.C. 2028 £90-+VAT (displayed working). 
SECONDHAND COLOUR, Lower Church Street, 
Stokenchurch, High Wycombe, Bucks. Tel: 024 
026 (Radnare) 3321. (2 mins. ой M40 Motor- 
way, West Wycombe turnoff.) 40 


A BONANZA FOR CONSTRUCTORS 
B.B. SUPPLIERS OFFER 


CURLIES, Sft. 3 соге, 15р ea. 
STRAIGHT Cords. 25ft.. 4 соге. 25р ex. DIODES. 
Silicon, CV7040 (OA202). Jin, leads. 4 for 25р. 
DIALS (СРО Type). plastic face. metal mech. 30р 
ea. TRANSISTOR panels, Type М4. comprising: 5 
BCY34, 4 ACYI7. diodes. resistors and capacitors 
(ex “new e uipment—relatively long leads) 50р 
ex. INTRODUCTORY OFFER: | ol cach above 
plus surprise item lor £1.25. (Ofer ends 
31.7.74.) MONEY back guarantee. Prices incl. 
ORDERS ог SAE for complete 


4 core. 20p ез. 


fist to: 
38 HEATHWOOD GARDENS. 


| SWANLEY, KENT, BR8 7HN. 


] 3663 


CONSTRUCTORS 
AMATEURS 
MANUFACTURERS 
American 1.C.s. Transistors, ete., with по British 
equivalent. supplied speedily to order. One offs 
and quantities. 
T.M.P. ELECTRONIC SUPPLIES 
3 Bryn Clyd, Leeswood, Mold, СН? 480, 
м. Wales 3603 


* 


, CLASSIFIEDS 
ADVERTISING 
| * 


DORSET HOUSE 
STAMFORD STREET 


| LONDON, SE1 9LU 
| 01-261 8508 01-928 3597 


Wireless World. April 1974 


for sale 


40 kW Transmitters 


Collins (USA) FRT—22 


4.26, 5 MHz, CW (A1) and teletype (Fl). 
Suitable for 558 (A3]) with external exiter. 
Built in crystal oscillator and frequency synthe- 
sizer, 10 autotune channels. Power require: 
mens 230V 50/60 Hz (3 ph). automatic 
voltage regulation. 


Volume са. 480 cu. ft. welght са. 12.600 
Ib. There are two identical sets available. 
Transmitters are used and need overhaul. 
Several tubes and vacuum capacitors must be 
replaced, minor parts missing. 


Price £1.800 per set, ex stock Munich. in 
seaworthy packing with complete technical 
documentation. 


DR. HANS BÜRKLIN 
8 München 2. Schillerstr. 40 (FRG) 
3606 


EXCESS STOCK SALE 


TTL. 1.С. and other components. 
Send sie. for list to 


M/s A. Lennox-Martin, 
Е.М.5. Ltd.. 
46B. Cricklewood Lane, N.W.2. 


Build a mixer to your own 
spec. using our easy to wire 


AUDIO MODULES 
For full details contact Richard Brown 
at Zero 88, 115 Hatlield Road, 

St. Albans, Herts. АМ 4JS Tel.63727 


JAN CRYSTALS 


Fast delivery of prototype and production 
milltary qualley crystals. Competitive Aces 
ill frequencies; LF crystals a speciality. 
Details trom: 


INTERFACE INTERNATIONAL 
29 Market Street, Crewkerne, Somerset. 
Tel: (046031) 2578. — Telex: ОЛА 


ELECTRO-TECH 
COMPONENTS LTD. 


Are buyers of all types of electronic 
components and equipment. They will 
be pleased to view clearance stocks 


anywhere in Great Britain at one or 
two days notice 
and negotiate on the spot! 


ELECTRO-TECH 


COMPONENTS LTD. 


315/317 Edgware Road, London, W.2 
Tel: 01-723 5667. 01-402 5580 
37 


ТОР PRICES PAID 


for semiconductor and com- 
ponent redundant or excess 
inventories 


P.R.S. ELECTRONICS 


126 Headstone Road, 
Harrow, Middlesex 


Tel: 01-965 6864 


Le 


—— *———À— 


| CRYSTALS | 


| 
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Wireless World. Apri! 1974 


become get 
а RADIO-AMATEUR ! | 


learn how to become a radio-amateur 
in contact with the whole world. We give 
Skilled preparation for the G.P.O. licence 

TED UD GUB шип ee ee GR SNR Ew 


pee = 


YOUR CAREER in | 
RADIO & | 
ELECTRONICS? — | 


Big opportunities and big money await the qualified man 1 
in every field of Electronics today—both in the U.K. and 
throughout the world. We offer the finest home study 
training for all subjects in radio, television, etc., especially 
for the CITY & GUILDS EXAMS (Technicians’ Certifi- 
cates); the Grad. Brit. LE.R. Exam.; the RADIO 
AMATEUR'S LICENCE; P.M.G. Certificates; the 
R.T.E.B. Servicing Certificates; etc. Also courses in Tele- 
vision; Transistors; Radar; Computers; Servo-mechanisms; 
Mathematics and Practical Transistor Radio course with 
equipment. We have OVER 20 YEARS’ experience in 
teaching radio subjects and an unbroken record of exam. 
successes. We are the only privately run British home study 
College specialising in electronics subjects only. Fullest 
details will be gladly sent without any obligation. 


To: British National Radio & Electronics School, P.O. Box 156, 
Jersey, С.І. 


Please send FREE BROCHURE to 


free! 


Brochure. without obligation to. . 


BRITISH NATIONAL RADIO & ELECTRONICS 
SCHOOL P.O.BOX 156, JERSEY, CHANNEL ISLANDS 


NAME 
ADDRESS 


1 1 


П BLOCK CAPS piease Ё 
"m UB MED GE se Oe 


13233 | 


= | 


—— 


BRITISH NATIONAL RADIO AND 
ELECTRONICS SCHOOL 


13330 


mooo 
CITY & GUILDS 
EXAMINATIONS 


Make sure you succeed with an ICS home study 
course for C а G Eleccrical Installations, Tele- 
communications Technicians and Radio Amateurs, 
Free detalls from: International Correspondence 
Schools. intertext House, Dept. 734H. London, 
$W8 40). 188 


г r 
| COLOUR TV SERVICING 


Make the most of the current boom. Learn the 
techniques of servicing Colour & Mono ТУ sets 
through new home study courses, approved by 
leading manufacturers. Also radio and audio 
courses, Free details from: International Corre. 
spondence Schools, Dept. 734Н2, Intertext Houie. 
London, SW8 4U). 189 


Р zm 
4 TECHNICAL TRAINING 


Get the qualifications you need to succeed. Home 
| study courses in Eleetronics and Eleetrical Engineer. 
ing. Maintenance, Radio. TV, Audio, Computer 
Engineering А Programming. Also self buid radio 
kiti, Free details from: International Correspon. 
dence Schools, Dept. 734H3. Intertext House. 
London, SWB 4U). 190 
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Classifieds continued from page 108 


| (CO ovn. UHF and TV 


SOUTHALL 


Beaconsfield Road, Southali, 
Middlesex. 


СЕ! PART И 


Options by 


РАВТ-Т! M E STUDY 


Electronics—Telecommunications, etc., 
The Engineer in Society 
Apply: Head of Department of Electrical and Electronic Engineering [3491 


COLLEGE OF 
TECHNOLOGY 


Telephone: 
01-574 3448 


SPARES. Colour and 

UHF lists available on request. New Philips G6 
single slandard convergence panels complete, incl. 
16 controls. cois. PB. 


Artieles For Sale—Continued Dart complete: Decoder inel. U/C. £2.50. fF inel. 
E ROAD De Br m "n DI CRT 

ELEQUIPMENT 053 with 2 Type А amplifiers ase. р. Pt р. GEC 2040 panels. Deeoder. 

І e c! £3.50. T. Base. £1.00. RGB and Sound. £1.00. P/P 
plus 30 mhz amplifier. New cundition. Offers 2%р. Pye CIÒ Colour LOPT ао, 5100. ЕНГ 


over £100. Teleradio. 325 Fore St.. №9. 807 3719. 
13602 


TPRANSISORISED U.H.F. T.V. tuner units for 
sale. Brand new tn eartons. Details from Mr. 
Kennedy, 01-703 4040. 13418 


Vacuum is our speclalily. New and second-hand 


rotary pumps. diffusion outfits, accessories. UHF/VHF basie intcerated tuners, £3.25. Cyldon 
coalers, etc. Sillcone rubber or varnish outgassing | ОНЕ valve tuners. £1.50. АП tuncrs Р/Р 30р. 
equipment from £40. V. М. fronsistd. UHF, IF IF panels salvaged. £2.50 P/P 


Barrett. (Sales) Ltd.. 
1 Mayo Road, Croydon. 01.684 9917. [24 


ҮН! 
25р. MURPHY 600/700 scries complete UHF Con- 


version Kits inel, tuner, drive assy., 625 IF amplifier, 
7 valves. aceessories housed in cabinet nlinth assembly, 
£7.50 Р/Р 50р. SOBELL/GEC 405/625 Dual standard 
switehable IF amplifier and output chassis inel. ect.. 
£1.50 P/P 35р. THORN 850 Dual standard time 
hasc panel. £1.00 Р’Р 35р. PHILIPS 625 IF amplifier 
pane] inel. eet., £1.00 Р/Р 30р. VHF turret tuners 
AT7650 incl. valves fnr К.В. Featherlight. Philips 
19ТС170. СЕС 2010, ete.. 22,50. PYE miniature in- 
eremental foc 110 to 830, Pam and Invieta, £1.95. 
A.B miniature with UHF Inieetion suitable К.В. 
Baird. Ferguson. 75р. New fireball tuners Ferguson. 
HMV. Marconi. £1.90 Р/Р all tuners 30р. Large 
selection LOPTs. Scan Coils. FOPTs ‘available for 
Most papular makes. PYE/LABGEAR transistd. Mast- 
head UHF Bonser. £5.75, Power Unit. £4.65 P/P 
30р ос Sctbaek battery operated UHF Booster, £4.65 
Р/Р 30р. MANOR SUPPLIES. 172 WEST END 
LANE. LONDON. N.W.6 (No. 28. 59. 159 Buses or 
W. Hampstead Взкейоо and Brit. Rail MAIL 
ORDER: 64 GOLDERS MANOR DRIVE. LONDON. 
МАУП. fei. 01-793 8751. 


7IRELESS WORLD. 1950-1970, ЕТ. Box No. 
3671 WLW. 


60 KHz MSF Rugby and 75 KHz Neuchatel Radio 
Receivers. Signal and Audio outpurs. Small. 

compacl units. Two avaliable versions £35 and £60. 

Toolex, Bristol Road. Sherborne (3211), Dorset, 


Classificds continued on page 115 
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The Heme below ere from the March Supplement 
to our 1974 Catal You е this cata- 
logue ond the next 1 


Tang. Low and Modern Tash veneered with siding front and teperad 
legs Spevker spaces wach end Sue spren, 4! 2° X 18" X 15". 
Probably cost aver £20 (o make, Ow Prios £910 each. We cen 
arrange delivery within 200 тыда ff you can order 10 or mort 
BUSH RECORD PLAYER 

Bush Ret, Мо SAP 84 берагі bess and treble controis help ove 
this unusually good sound quality A suitable amplifier speaker unit 
converte thin 10 Ай stereo, Cabinet vine 74" X 184" X 18° deer 
Finshed im charcoal gray leather cloth Fully fansistoacaed with 
O° X 5° spesie. Controls bass, огой, тебе and volume Socket 
mue. Makers recommended price 64772. Our Price £17.72. А 

2 


ELECTRIC WELDER 
Big transformer in metal case wih carving hence and control 
manch. puput trough very havy Guy terminais, Output volt 
19-448 vette max 117 amos nomai mas input socket Kar 
options) foo swich ©1980 pha £2 стаде up 10 200 mites. А 
further £1 for each 100 dies antra. 

24V 3AMP MAINS TRANSFORMER 
Upnght mounting with fang clemes. atandard primary 240/200/198/ 
160.—E3.60 pin 30p post and service. 

MAINS TRANSFORMER 

18-5v-0-8-5v at 600 тА and 1v a 1 amp) Normal tapped primary 
рери maunting with бойлу vga, ЁЗ ОО. 
MAINS TRANSFORMER 
1189-32—39,-41у at 2 атр or this would function at 18у-0-10м1 
Primary tapped 110, 115. 127, 200 220 and 240v selected by 
labeled plug Primary screen and mull-tapped. Upright mounting, 
with fang lugs £2.98. 

MIDGET TWO GANGS 
Tuning condere га fitted to many Japenese Hong Kong radios — 
peebebly 200p! each section with ^ apinde with terminals jets 
trimmers. Price 18р. With uimmers SOp, 
FERRITE RODS 

For serit. atc. Tha bellowing types are in stock: Dia. |". 47 tong thp. 
$" long Тар; Du. à”. 5° long 20р, 6" long 25р. 8" long 30p: Dar. j^ 
4* long 20р, 5" long 29. 8° long ЭОр. B` long 40р; Ом. 1". 6° long 
350: Ferrite Siad 3* long X 17 X i^ 20р 

PHOTO RESISTOR 
Mult type. This dropa ie reedtanca hom aporo. 250% ohms in deri 
o only sopros 200 onma in bright fight bur It is only quete amani. In 
act lesa than 4^ ouare with leads coming out of comers on ane side. 


Price 12р. 

0-8 AMMETER 
27 square, hal vision face Ки бл maunting—maoving iron. idea for 
charger 789 sach. 

LF. TRANSFORMERS 
лаа around 465 XC, Japanese matw/actura as fitted to mary 
Dacareve made ponatis ados. Three bites вдос: Sub-mintatur e. 
| жоо d" фе х dt Nigh: miniaturo, coran. [^ X 9" X j^ high: 
| eras. amos Q XC Х|. and mandara ВЛОГ x 8/10" X 17-AN 

st Mp each 

12V POWER PACK 
` Smooth fw" double wound mains tranwformer. full wave rectifier 
жа overiosd protection. Complete endosed in plastic case wich 
Олы! патила ата бык lsad— idea to operrie models drive motors 


charge ыты batteries, etg., otc. Pda £2 25. 
TIME SWITCH 

Mara dred. 24-hour Clock —drhing two рап of anion switches his 
воск sequence. will repeat until reprogrammed. Compiete in pressed: 
‘plea! cata with glase window in front. Continental maka Price СУВО. 
RELAY й 

Gare Wiot. бања and wire ended, 875 ‘ohm col wh teo рага 
change over contacte. Pros E185 


12V 11AMP POWER PACK 
Ta comprises double wound 230/240v mains transformer with full 
wave rectifier and 2000 mtd emoothing Fco £220, pius 20р post 


and packing 
HEAVY DUTY MAINS POWERPACK 
Output voltage монта) in мира manimucn load. 


iuh power 
voltage ackustment i very quick—smply interchange push 
Sieen recbters and smoothing by 3.000 "МЕЧ. Price 28-32 pius 650 


post. 

24V 1AMP POWER PACK 
Ful wave rectifier 4,000 mUd smocting divided output ican be 
perslleed) for itereo. to eliminate cross. talk Comgietaly encased 
wah mans teed and ouet Temas {283 250 camage anc 


алага. 

TRANSISTOR POWER РАСК 
Aduatstte output 812v мр 10 500 ТА. KR compntes double wed 
Vatntormet, 4 rectifiers. emoathing condensers and instructions. £1 38. 
| TERMS :— Ада 10% МАЛ, Send postage whera quoted — 
Lather Mama. posl tree order for these tems i £8-00, otherwise 002200. 


J.BULL(ELECTRICAL)LTD. 


(Dept. WW) 7 Park Street, 
Croydon CRO 1YD. Callers to: 
102/103 Tamworth Rd. Croydon 


WIRELESS 
WORLD 


Binding Volumes 
of Annualissues 


Please send your volume 
to 


PRESS BINDERS LTD., 
4-4A ILIFFE YARD, 
CRAMPTON STREET, 
WALWORTH, 
LONDON, S.E.17, 


with your name 
address enclosed. 


and 


Also, please confirm your 
order and send it with 
remittance (£2.25 each 
volume plus 22р V.A.T.) 
£2.47, to 


IPC ELECTRICAL- 
ELECTRONIC 

PRESS LTD., 
BINDING 
DEPARTMENT, 
ROOM 11, 

DORSET HOUSE, 
STAMFORD STREET, 
LONDON, SE! 9LU. 


Allow up to 10 weeks for delivery 


F—————— 
J. LINSLEY HOOD 


LOW DISTORTION AMPLIFIERS 


IN KIT FORM 
1. 10 Watt Class А £5-25 
2. 20 Watt Class B £20 (Incl. P.SU) 


3. 20-75 Watt Direct coupled £11-80 


Also ‘Texan’ Amplifier Kits in pack form: 
Bailey. Texas, Toshiba and Sanken 
Systems. Send large SAE for delailed 


lists. 
TELERADIO HI FI 


325 Fore St.. London N9 OPE 
01-807 3719 (Closed Thursdays) 


Um s | 


EXPRESS 


Prototype Printed Circuits 


Fastest In London Area 
Also medium production runs, call-offs, eic. 
Electronic & Mechanical 
- Sub-Assambty Со. Ltd, 
Highfieid House, West Kingsdown, 
Nr. Sevenoaks, Kent. 
Tel: West Kingsdown 2344 
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WILMSLOW 


AUDIO 
The firm 


for 
speakers! 


Baker Group 253 8 or 15 ohm.. 
Baker Group 35, 3 В ог 15 ohm.. 
Baker Group $0/I2 Воу 15 ohm . 
Baker Deluxe 12” 4/соле. 
Baker Major .-.... 
Baker Major Module 
Baker Regent . 
Baker Superb .. 
Celestion PSTB (for Unilex) . 
Celestion МЕ!ЮОО horn .... 
Celestion HF! 300. 
EMI 13x8. ЗВог 15 
EMI 13 x B, 150 dje 3. 8. 15 ohm. 
EMI 13 xB. ус. 450,3. B, 15 ohm 
EMI 13 x туре 350 8 ог 15 ohm. 
Fane Pop 100 watt 18° . 
Fane Pop 60 watt |S” . 
Fane PopSOwatti2" . 
Fane Pop 25/2 12". 
Fane Pop 15 watt 127 . 
FaneCrescendo 18 . 
Fane Crescendo 15 
Fane Crescendo 12A 01 
Fane Crescendo 12В1..... > 
Fane B07T В” roll surr. Bor 15 ohm + 
Elac 59RM109 15 ohm, 59АМ114 B оһт\.. 
Elac 6j" ае roll sure. 8 ohm $ 
Elac 4° tweeter TW4 ..... 
Goodmans ВР В or 1$ ohm 
Goodmans 10Р 8 or 15 ohm 
Goodmans 12Р 8 or 15 ohm .. 
Goodmans 15Р В ог 15 ohm .. 
Goodmans 18Р 8 ог 15 ohm .. 


Goodmans I2PD В or 15 ohm 415-25 
Goodmans I2PG 8 or 15 ohm 414-50 
Goodmans Audlomax 12AX . 439-65 
Goodmans Audio 100 £9-50 
Goodmans Axent 100. . 46-60 
Goodmans Axiom 401 {15-10 
Goodmans Twinaxlom В . 66-79 


Goodmans Twinaxiom 10 
Kef T27 . 
Kef TIS. 
Kel BIIO 
Kef 8200 
Kel B139 
Kel DNB 
Kef DNI2 
Kel DNI... 
Richard Allan CGST 8” dje B oh 
Wharfedale Super 10 RS/DD. 
Wharfedale Linton 11 kit (pair) 
Wharfedale Glendale (pair) 
Wharfedale Dovedale (palr) 
Richard Allan Twinkit each 
Richard Allan Triple В cach .. 
Richard Allan Tripla each 
Richard Allan Super Triple each 
Goodmans DIN 20 each . 
Fane Model | each ... 
Helme XLK25 {раїг) . 
Helme XLK50 (palr) . 
Kefkit 11 each . 
Kefkit 111 each 
STC 40016 Super Tweeter... 


PRICES INCLUDE VAT 


‘Cabinets, for НИЕ and PA., wadding, vynair ‘etc. 
Send for (ree booklet—" Choosing a Speaker" 


FREE with orders over £7 —HiFI Loudspeaker 
enclosures book 


All unies guaranteed naw and parface. 
Prompt despatch 


Carriage and insurance: Speakers 35р each, 
Kits 75p cach {41-50 pair) Tweeters and crossovers 
10р cach. 


Telephone Wilmslow 29599 


{Discount HiFijradio sales ac 10 Swan Street 


WILMSLOW AUDIO, 
Dept WW, 

Swan Works, Bank Square, 
Cheshire 5K9 IHF. 


Wilmslow, 
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SPECIFICATIONS: 


84 x39mm, 300g. 


MODEL SK-220 


Compact-sized VOM for schools and Service. 
shops. € Easy-to-read 2 color scale. € Double 
jeweled 2% meter. @Single positive action 
Switch. € Stabilized 1% resistors, 


* Sensitivity: ОС Valts—-20,0000 /V, AC Volts 
—10,0000/V ө Accuracy: ОС +3% of Full 
Scale, AC +4% of Full Scale e Resistance: 
AKA with 350 Midscale, 40KQ with 3500 
Midscale € Decibels: -20~ 4-62, Upper Freq. 
Limit 7kHz € Power source: One (1) AA1.5V, 
Eveready 915 or Equal @ Size & Welght: 116 x 


SPECIFICATIONS: 


fies: Test leads. Leather carrying case. 


* For catalog. please write to: 


C.P.O. Box 847. Tokyo, Japan. 
Cable Address: "NESCOELECTRO TOKYO" 
Bees J24788 SIGMARON 


MODEL CT-300 


© Range of Measurement: АС: A 6A.15A.60A, 
150A, 300A. AC; V 150V, 300V, 600V Re- 
sistance: 1К 9 (center: 300) € Internal battery 
and fuses: UM-3 battery, 1,5 volts. 0.1A fuses 
{9.5~11.50), Max. circuit voltage: 500V Size 
& Weight: 190 x85 x45mm. 320g Accesso- 


TAISEI ELECTRONICS CO., LTD. 


Tel: 256-9054. 9055 


ww—120 FOR FURTHER DETAILS 


T 
PEAK PROGRAM METERS TO BS4297 


also 200K Hz version for high speed copying, 


Drive circuit. 35 x BOmm, tor МПА LH. zero meter to ВВС 
Е01477. Gold 8-way е Серра 


Complete kit I 

Buill end aligned £14.00 

ERNEST TUAI 

842. 71 x 56mm £9.90. 643, 102 x 79mm £11.77 
Twin movement, scale 86 x 54mm £31.00 


ша 


Тре 


) occurs И the amplification exceeds 
shifting the audio spectrum fed to the speakers by a few Hertz 
the tendency to ho 
destroyed and an in 
the onset of fecdback. The 5 
| both speech and music. 

SHIFTERS IN BOXES with overload LED. shifvbypass switch 
BS4481 mains connector and housed im strong diecast boxes 
finished in attractive durable blue acrylle, Jack or XLR audio coni- 
nectors, 


Input impedance 
utpat impedance 
nice 


PRICE [58 00 
SHIFTER CIRCUIT BOAROS FOR WW July 1973 orticio. 
Complete kit end board 
Board built and aligned £28.00 mans transformer 


| SURREY ELECTRONICS 


PUBLIC ADDRESS : SDUND REINFORCEMENT. 


 public-addre: 


system where the microphones and 
skers аге in the some vicinity acousti 


feedback 
critical value. By 


room resonance frequencies is 
aso in gain of 6-BdB їз possible before 
а shift used {а imperceptible on 


A B t 
200Kohm. 200Kchm  10Kohm BALANCED 
2Kohm = 20600 ohm — 20 or 690 ohm BAL 
00 tet. 184.00 


£21.00 ichding asa sd DESIGNER 


The Forge, Lucks Green, Cranleigh, 
Surrey GU6 7BG. (STD 04866} 5997 
CASH WITH OROER, less 5% UK post fr 
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ACCURATE 
RELIABLE 


PRINTED CIRCU 


& ELECTRONIC EQUIPMENT 


LARGE & SMALL QUANTITIES 
WI FULLDESIGN & P.T.H. 
PROTOTYPE SERVICE 


WI ASSEMBLIES AT REASONABLE 
PRICES 


for lull детанз contact 
K.J. BENTLEY 
HA & PARTNERS 


18 GREENACRES 
ROAD. OLDHAM 


РО APPROVED Tel 061 624 0939 


APPROVED 


When replying to 
Box nos 
please mention 
Wireless World. 


ali3 


EXCLUSIVE OFFERS 


NEVER BEFORE OFFERED 
WORLD-WIDE RANGE 


HIGHEST QUALITY i? RACK 

MOUNTING CABINETS & RACKS 
CABINETS 

Our Height — ЖА Depth Rack Pawel 

Улем, бобслея {и inches Space fn ine. Price 


1 ^ 1» 221-00 

DN 25 т яя #2000 
РА OK 22 in 22-00 
no sides 

кв 70 #1800 
РС i; #1700 
FD 19  £1400 
РЕ £18 00 
KE $11.00 
ко #11-00 
Pu £12 00 
D HU 00 
Fy 7 00 
F, £21 00 
ЕМ £20 00 
wre н £18 00 


1 
Also Qonsales. twin anil multi-way Cabinete. 
PEN НА! 


01 
Our Heightin Channel ack 


Ref. anch'a Depth 
[ra л 
м 

Foll detalli 


£12 uu 

H 00 
* £95 00 
* £45 00 
* 824-00 
* £22 50 
* £24 00 
* PUR 
H £48 00 
* 
* 348 00 
* £40 00 
* £300 00 
Ж Mullany Wich speed Valve Testem & cand ^ 829 00 
de Metro Vickers miniature Oscilloscopes pH 00 
w Ferrograpb SCEN Tape Recorders -00 
* #250 00 
* £95-00 
X 10 font Trangular Lattice Mant Bectlons 

бе sides £12 00 
e 13 foot with 13 пећ sides. £29.00 
Хо Casella Asamann Electric Hyerometers £24-00 
Racal МА? 130 Henthesteers 19900 
* £125.00 
Ж Racal HACK MB DSL. Алде 158.00 
X Ато Deer Сити new 1500 
Ж Becomes 2K VA Voltazr Regulators £54 00 
% Double Саха! Blowers 0X8 220 v, А.С. $9.00 
№ Ampex SE.10 Auto Decatseers. £45-00 
te Unhelectors 10 bank 25 way full wipe 23 
te К.С.Л. 2 element 420 mies Yast сат» #6 
Жо Maynes 500 watt 250 v./115v, Isolation 

Transformers £900 
ж Мшњтемі 0.588 Analysers £80 00 
* laboratory Radio Interference Filters £2 
ж Preeatamp Овіхое 214.00 
Ж Сатке! Туре 171 Variable Filters £70 00 
Ж Dim., dia, Meteorological llatioone. 22 00 
* Fiann Microwave Attenuator: 41 GMC 240.00 

FREE 


te wot | 


Itai of over 1,000 different 
avallable—keep ona by yon. 


INSTRUMENTATION TAPE 
RECORDER-REPRODUCERS 


AMPEX 


FR-100B 
17 14 tracks 6 speeds 
FR.600 | 


17 and i^ 14 and 7 
iracks 4 speeds Trans- 
latorised- 

MINCOM 


CMP-100 
3^ V 17 7 tracks 0 speeds 


Е.М. 


TD-1 
3" 4 tracks 7 speeds 
Several other smaller 


decks. 
Full details on request. 
Prices of aboveare 
from £100 to £409. 
COMPUTER HARDWARE 


CARD READER 80 col. 600 c. В 
ж PRINTER, High speed 1000 lines p.m. 
Ж TAPE READER, High speed 5/3 track 


800 ¢.p.m. 
Ж 400 Channel Pulse Height Spectrum 
Analyser 


Prices on Application 
PLEASE ADD V.A.T. TO ABOVE 


P. HARRIS 
ORGANFORD — DORSET 


Ц R 
BOURNEMOUTH-5505] 


Е 
J 
i А 


9114 


[BRAND NEW FULL SPEC, DEVICES 


DELIVERY FROM STOCK 
U.K. CUSTOMERS ADD 10% VAT TO TOTAL 
MICROCIRCUITS: diu ЫШ NO 41р; 723 61р; 741 (14 pln) 


P TOR: i NE en ) 3р: 243052 190: 243056 
TRANSISTORS own) iid Es 


HEU Bzvm $ Serios np t ч АМР "RecririERS: sov. 
Si Sou Ж FE 

UC SOCKETS Мр, SOLD p per pin. 

14 pln IC SOCKE p, Vbi 


v 
> 
E 
T 
z 
$ 
2 
Е 
Et 
z 
"e 
m 
5 
* 
55 


| опе type. 


JEF ELECTRONICS (W.W.4) 


York Houke, 12 York Orive, © Grappenhail, Warringlon, 


Mail Order Only. а "E & P. 10р per order 
minimum, or at coat If more. 


LIST FREE 
Satisfaction or your money back. 
PROMPT SERVICE 


QUARTZ CRYSTAL 
UNITS from 


© 1.0-50.0 MHZ 

€ FAST DELIVERY 
€ HIGH STABILITY 
® TO DEF 5271-А 


WRITE FOR 

LEAFLET AT- Y 

McKNIGHT 

CRYSTAL Co. 

HARDLEY INDUSTRIAL 

ESTATE. WYTHE, 
TEL HYTHE 8961 SOUTHAMPTON S04 BZY. 
STO CODE 042 14 


TRANSFORMER LAMINATIONS enor- 
mous range in Radiometal, Mumetal and 
H.C.R., also "CG" & "'E'' cores. Case and 
Frame assemblies. 

MULTICORE CABLE iN STOCK 
CONNECTING WIRES 

Large quantities о! miniatura potentiometers 
(trim pots) 20 ohm to 25K. Various makes. 
Wholesale and Export only. 


Black 


OFFICE: 44 GREEN LANE, HENDON, NW4 2AH 

Tel: 01-203 1855. 01-203 3033 

STORE: LESWIN ROAD, N.16 
Tel: 01-249 2260 


ЕЕ | 


YES 
WE ARE STILL GOING STRONG 


Our ever popular RXX26 is available but 
our NEW Т.-36 is still stronger. 


Rated for 36” of 16 s.w.g. it has proved 
amazingly POWERFUL. Ail models now 
fitted New. Pat. jaw Strlps producing true, 
4 circle bends. 


Full details with pleasure from: 


A. A. TOOLS 
HURST, ASHTON - UNDER - LYNE 


The Young 
Generation 
Relay 


Flatform Relay AZ 535 

1 changeover. high 
dielectric strength between 
coil and contact stack for 
reliable insulation between 
signal and heavy duty 
circuits. 

Contact material: Silver 
cadmium oxide, fine silver. 
Switching 3A 
capability 240 V 50H2 
500 VA 
Operating 
power са. 360 mw 
maximum 110 V 


32.5 x20 mm 


Coit voltage 
Surface area 
Height 


Equitable House, 
Lyon Rd., Harrow, 
Middx. НАТ 2DU 


Tel. (01) 863 6329 
Ploase look us up at the 
1.Е.А. Stand по. 657 
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"SERIES 7' — Studio Monitor Version 
One of the worlds finest Amplifiers. 


GRAMPIAN REPROOUCERS LIMITED 


Hanworth Trading Estate. Feltham, Middlesex. 
Telephone: 01-894 9141. 


SOWTER TRANSFORMERS 


FOR SOUND RECORDING AND REPRODUCING EQUIPMENT 
We arc suppliers to many well-known companies, 
acudios and broadcasting authorities and were estab- 
lished in 1941. Early deliveries. Competitive prices. 
Large or small quantities. Let us quote. 
E. A. SOWTER LTD. 
Transformer Manufacturers and Designers 
7 Dedham Place, Fore Street, Ipswich 1Р4 ПР 
Talephone 0473 52794 
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COAXIAL LEADS | 
PLUG CABLE PLUG _ PRICE 
BNC URS6 BNC £1-57 | 
BNC UR70 BNC £157 
BNC UR43 BNC £159 | 
BNC RG58c]w BNC £1-81 
UHF UR43 UHF £1-55 
UHF R658c/u UHF £1-79 
N type UR67 N type £247 
C type UR67 C type £4.40 
BNC UR43 UHF £1:57 
BNC RG58c/u UHF £1-81 
BNC 0857 N type £398 
UHF 0867 N type £2:20 
C type 0867 N type £3:96 | 
i 
TEST LEADS | 
“BNC 0870 Insul, Clips 0:99 
BNC RG58c/u Insul, Clips — £121 
UHF RG5Bc/u Insul. Clips #121 
NOTES. All leads are 1-5 Metres (Sft) all plugs 
and cables are 50 ohm except URS6 & 70 (75 
ohm). All plugs are straight entry type except c 
type Elbow plug, above available im Limited 
quantity. All prices Inc. VAT & postage, other | 
154 and combinations available on request. 
" 


. SUPPLIES | 


57, As Н SHEFFIELD, 59 5Н1. | 
444278 (0742). a 


THE ONLY | 
COMPREHENSIVE | 
RANGE OF RECORD 
MAINTENANCE | 
EQUIPMENT 

IN THE WORLD! 


Send Р.О. 15р {plus 
postage) for 48 page к 


to 
better care | 
ТОЙ all necessary informe- | 


of LPand 


tion on Record Care. 


CECIL E, WATTS LIMITEU. 


Osrtry House 
d uer a у “Thames, Middx. 


_— eS —— 


SPECIAL NOTICE 
TO ALL MANUFACTURERS 
їп the 
ELECTRONIC, RADIO, TELEVISION 
and ALLIED TRADES. 
Please note that we will purchase any 
redundant and surplus stocks which you 
may have available after stocktaking, or 
wishing to make space for more important 
items. We are particularly interested in large 
quantities of components. raw materials, elc. 
BROADFIELD & MAYCO 
DISPOSALS LTD. | 
21 Lodge Lane, М, Finchley, 
London, N12 8JG. ' 
Telephone : J 
01-445 2713 01-958 7624 " 


01-445 0749 


<= E 


OF ELECTRONIC EQUIPMENT 
AND COMPONENTS, ETC. 
SPOT CASH 
CHILTMEAD LTD. 

7.9. I1 Arthur Road. Reading. 
Rerks. Tel: 582 605 


—- 


————— 
WE PURCHASE ALL FORMS | 
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| EN-COMPUTER 
STABILISED POWER SUPPLIES 


RECONDITIONED, TESTED AND 
GUARANTEED 


| 
f Ripple <10mV. Over-voltage protection 
| on all except 24v. 7A. unit. 120-130v. 50 с/з 
[ 


Input. Stepdown transformer to sull about 
£3. 
Post & Packing £1.50 


5-67. ВА. £12 24v. ТА. £14 
5-6v. 12A. £14 30v.7A. £14 
5-бу, 16А. £16 


PAPST FANS 4{ x 4i x 2in. 100 сіт. 
£3-50 (30р). 

PAPST FANS біп. dia. x 2&in. deep 
Туре 7576 £5-00 (30р). 

WOODS FANS біп. Plastic rotor £6-00 
(36p). 

ELECTROLYTICS 

4000и 70v., 3,600p 40v., 10,000и 50v., 

4: х21п. dia. 55p (14р) 

10,000p 35v., 5,000р 35v., 40p (12р) 

2,0001 30v., 1,000 16v., wire ends 15p (6p) 

| 4,0004 -100v., 44 24 55р (22р) 


EX-COMPUTER PC PANELS 2 x 4in., 
min. 35 transistors with data 50p (12p). 25 
boards for £1 (30р). 
PANELS WITH 4 POWER TRANSIS- 
| TORS SIM OC2a 50p (10p), 


QH Bulbs, 12v. 55w, . . 50р (6р) 
| 250 Mixed Resistors ... . бор (94р) 
| 250 Mixed Capacitors - 60р (9{р) 
| 200 SI Planar Diodes . 50р (7p) 


| Microswitches.... 
Min. Glass Neons . B for 50р (6p) 
10-way Terminal Blocks ... 10 lor 55р (15р) 
Postage and package shown in brackets 
Please add 10% VAT to TOTAL 


. Bor 50р (9р) 


KEYTRONICS 

1] Mail Order only. 

44 EARLS COURT ROAD, LONDON, W.8 
01-478 8433 


— À— 


A DEXTER 


DIMMASWITCH 


LIGHTING CONTROL 


The DEXTER DIMMASWITCH is an attractive 
Dimma unit which simply replaces the normal 
light switch. It is available as а Complete "ready 
to install" unit or "simple to assemble" kit. Two 
models are available controlling up to 300W or 
600W of all lights. except fluorescents, al mains 
200-250V, 50Hz. All DEXTER DIMMASWITCH 
models have built-in radio interference suppres- 
sion. 600 watt £3.52 Kit form £2.97 

300 watt £2.97 Kit form £2.42 
All plus 12p post and packing 
Prices include VAT. Please send c.w.o. to: 


DEXTER & COMPANY 


4 ULVER HOUSE 
19 KING STREET 
CHESTER CH1 2AH 
Tel: 0244-25883 


BOPMATIERTI. пот 
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THE LINEAR AND INTERFACE 
CIRCUITS DATA BOOK FOR 
DESIGN ENGINEERS 


by Texas Instruments Ltd. 

PRICE £2-25 
TELEPRINTER HANDBOOK 
by RSGB Price €5-25 
LOGICAL DESIGN OF SWITCHING 
CIRCUITS by D. Lewin Price #500 
ADVANCED INDUSTRIAL ELEC. 
TRONICS by N. Morris Price £3.55 
INTEGRATED ELECTRONICS . 
by Millman Price 2420 
TEST EQUIPMENT FOR THE RADIO 
AMATEUR by H. L. Gibson Price €2:00 
THE MAZDA BOOK OF PAL 
RECEIVER SERVICING by D. J. Scil 

Price £4.00 


BASIC THEORY & APPLICATION 
OF TRANSISTORS by Dover Publica- 
tions Inc. Price £1-10 


IMPROVING YOUR HI-FI 
by J, Earl Price 63:20 


WORLD RADIO & TV HANDBOOK 
1974 by J. M. Frost Price £3.20 


SEMICONDUCTOR MEMORY 
DESIGN & APPLICATION 


by G. Luecke Price £9.50 


KALL PRICES INCLUDE POSTAGE X 
——————_. 


THE MODERN BOOK CO. 


SPECIALISTS IN SCIENTIFIC 
& TECHNICAL BOOKS 


19-21 PRAED STREET, 
LONDON, W2 INP 


Phone 723 4185 
Closed Sat. Г p.m. 


Classifieds continued from page 111 


Articles For Sale—Continued 
104 — 500 УР. ROLLS 14/0076 double tinned 
white PVC (or metric equivalent) tu 
DEF 12D. Reputable manufacturer. Sensible offer for 
the Int. Telephnne: Topsham 4246. 13620 


ARTICLES WANTED 


(ASH AVAILABLE, for surplus semiconductors 
and L.C. Phone 01-452 2583. [3195 


ANTED: all types of communications receivers 
and test equipment.—Details 10 ‚ Т. & 1. 
Electronics, Ltd., Ashville Old Hall, Ashvilie Rd. 
London, Е.11. Ley. 4986 163 


WIRELESS WORLD January 1973 issue wanted. 
Ault, 23 Newton Street, West Bromwich B7t 
JRG. [3615 


HOOKS 


WORLD RADIO ТУ HANDBOOK 1974. £3.15 
inclusive. Davld MeGurva. Agent for World 
Publications, Р.О. Box 114X, linburgh, EH! 1HP. 


Ask about quantities, two and up! uż 
COURSES 
ADIO and Radar M.P.T. and C.G.L.I. Courses. 
Write: Principal, Nautical College, Fleetwood. 
FY? 817. 


CAPACITY AVAILABL 


A!RTRONICS LTD., for Сой Winding—iarge ог 

small production runs. Also PC Boards Assem- 
Plies. Suppliers to О. .O.D.. etc. Export 
enquiries welcomed, 3a Walerand Road, London, 
SEI3 7PE. Tel. 01-852 1706. 161 


ASSEMBLY, alignment and wiring work under- 

taken, Qutworker can do up to 50 hours per 
Meek to a high standard. Collection and delivery by 
arrangement. lan Bowden, 165 Lancaster Road. New 
Barnet. Herts. 01-440 2979. 13589 


to 
198 
Tei: 

120 


Ватсн Production Wiring and Assembly 

sample or drawings. Deane Electricals, 
Statlon Parade, Ealing Common, London, №5. 
01-992 8976, 


CAPACITY available to the Electronic Industry. 

Precision turned parts, engraving, milling and 
grinding both in metals and plastics. Limited capa- 
city available on Mathey SP33 JIG BORER. Write 
for lists of full plant capacity to С.В, Industrial 
Engineering Ltd., 1 Mackintosh Lane, E9 бАВ. 
Tel. 01-985 7057. 14 


DAvant ELECTRONICS—have capacity available 

for batch clectronic assembly of PcBs, units and 
Panels. 11 Croft Close, Shrewsbury, Salop. Telephone: 
Shrewsbury $0550 [3582 


DERON, development, repair, test and small pro- 
duction of electronic cqulpmem, Speciallst 
Production of printed circuit assemblies YOUNG 
Electronics Ltd., $4 Lawford Road, London, NWS 
01-267 020 [29 


PRINTED CIRCUITS. quick service, competitive 

Prices, -roller tinning. drilling etcetera. Short 
runs welcomed. Janiesons, 1-5 Westgate, Bridling- 
ton, Yorkshire. Tel: (0262) 4738 77877. 13386 


SMALL Batch Production, wiring, assembly, to 

sample or drawings. Specialist in printed circuit 
assemblies. D. & D. Electronics, 42 Bishopsfield. 
Hariow. Essex. Harlow 33018. n7 


NEW GRAM AND SOUND 
EQUIPMENT 


LASGOW,—Recorders bought, sold, exchanged; 
cameras, cic., exchanged for recorders of vice 
versa.—Victor Morris, 343 Argyle St., Glasgow. са 


RECEIVERS AND AMPLIFIERS— 
URPLUS AND SECONDHAND 


FARO, Rass, ec. ARS. CR100. BRT400, G209, 
5640, ete., etc., In stock,—R. T. & 1, Electronics, 
Ltd., Ashville Old Hell. Ashville Rd.. London, E.11. 
Ley. 4986 165 


SERVICE & REPAIFS 
AUDIO ENGINEER, available shortly, sceks com- 


2 А missions in consultative, advisory, creative, 
installational or sub contract work. Enquiries and 
offers to Вох No, WW 3580 


EtectRonic test equipment 


repair service 
offered on Avometers, 


Signal Generators Pulse/ 
А.М./Е.М./С.\./А.Р.. Frequency Counters, 
D.V.M.s, P.S.U.s, Oscilloscopes. Production tesi 
problems? Why not try us, “Q” Services Electronic 
(Camberley) Ltd.. 29 Lawford Crescent, Yateley. 
Camberley, Surrey, Yateley 871048. {13 


SCRATCHED TUBES. Our experienced polishing 

service can make your colour or monochrome 
tubes as new again for only £2.75. plus carriage 175p, 
With absolute confidence sent to Retube Lid.. North 
Somerrote. Louth, Lincs, or ‘phone 0507-85 300. [27 


SIGNAL generators, oscilloscopes, output meters, 

wave voltmeters, frequency meters, multl-tange 
meters, ctc., etc., in stock.—R. T. & I. Electronics, 
Lid., Ashville Old Hall, Ashville Rd.. London, E.t1. 
Ley. 4986. 164 


ТАРЕ RECORDING ETC. 


Г quality, durability matter, consult Britain's oldest 

transfer service. Quality records from your suitable 
tapes. (Excellent tax-free fund raisers for schools). 
Modern studio facilities with Steinway Grand.—Sound 
News, 18 Blenheim Road, London, W.4. 01-995 55 


VALVES WANTED 


WE buy new valves, transistors and clean new com- 

ponents, large ot smal) quantities, ali details, 
Quotation by return.—AWalton's, $$ Worcester St.. 
Wolvcrhampton. 162 


ee 
FOR 
CLASSIFIED 
ADVERTISING 
RING 
01-261 8508 
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MANUALS AVAILABLE 


MARCONI — SOLARTRON — COSSOR TEKTRONIX 
1F3296 А5516 339 422 
TFB018 AS517 1035 51140 
ТЕ8018/3/5 — ASWSIA 1049 515А 
78010 SRS1518151A ЕМІ. 52440 
TF867A SRS1528152A WM2 531 
TF868A VF282 WMB 541 
TF885 60546 WMI6 541А-В 
TF886A 0300 555 


This is only a small example of the manuals we have in stock. S.A.E. with 


CHILTMEAD LT. 


7-9 ARTHUR ROAD, READING, BERKS. (rear Tech. College) Tel.: Reading 582605 
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Ersin Multicore- - 


the international solder 


Ersin Multicore 5-Core 
Solder 


The proved superiority of 
ERSIN Multicore Solder for over 
thirty years is due to many 
factors. We have specialised 
throughout this period in the 
manufacture of cored solders. 
Consequently our research and 
manufacturing staff have been 
able to devote all their energies to 
the development of Multicore 
Solders. All alloys are of highest 
purity, carefully formulated 
and checked. 

Our unsurpassed ERSIN flux is 
rigorously tested before and after 
it is incorporated in the solder 
wire. Our five separate cores of 
flux ensure flux continuity, leave 
only an ultza-thin layer of solder 
separating flux from work for 
instant wetting and provide 
a more accurate ratio of flux to 
solder. It is therefore possible to 


ALLOY 


Composition Grade 
{nominal major elements) 

50/33/17 Sn/Pb/Cd TEG 
62/36/2 Sn/Pb/Ag LMP 
62/35.7/2/0.3 Sn/Pb/Ag/Sb Sn62 
63/36.7/0.3 Sn/Pb/Sb Sn63 
60/40 Sn/Pb K 
60/39.7/0.3 Sn/Pb/Sb Sn60 
50/50 Sn/Pb F 
50/49.7/0.3 Sn/Pb/Sb Sn50 
50/48.5/1.5 Sn/Pb/Cu Savbit 
45/55 Sn/Pb R 
40/60 Sn/Pb G 
40/59.7/0.3 Sn/Pb/Sb Sn40 
30/70 Sn/Pb J 
20/80 Sn/Pb у 
15/85 Sn/Pb — 
Pure Tin PT. 
95/5 Sn/Sb 95A 


5/93.5/1.5 Sn/Pb/Ag 


use less solder and obtain greater 
reliability. 

Our Quality Control at all 
stages of manufacture is 
guaranteed and recorded by the 
batch number on every reel. 


Needle fine gauges 
0 ини 


In acidition to our standard 
range uf wire diameters (10-22 
swy: 3.2-0.7 mm) supplied on 
2} kg and $ kg reels we also mass- 
produce needle-fine gauges (24-34 
SWg: 0.56-0.23 mm) on 250 g reels 
for microminiature soldering 
applications —still with 5 Cores 
of flux. 


Melting Temperature 
Solidus Liquidus Specification 
с 


°С 3 
145 145 DIN 1707 
179 179 DIN 1707 
179 179 QQ-S-57 1E 
183 183 QQ-S-57 1E 
183 188 B.S. 219 
183 188 QQ-S-57 1E 
183 212 B.S.219 
183 212 QQ-S-57 1E 
1 | 183 215 DES 
183 224 B.S.219 
183 234 B.S.219 
183 234 QQ-S-57 1E 
183 255 B.S.219 
183 275 B.S.219 
225 290 = 
232 232 B.S.3252 
236 243 B.S.219 


Savbit Solder 


One of our most popular 
special ERSIN Multicore Solder 
alloys is SAVBIT alloy. Compared 
with ordinary tin/lead solders it 
dramatically reduces the erosion 
of soldering iron bits, copper 
wires and printed circuit 
conductors. It also saves costs 
and increases reliability. SAVBIT 
alloy containing 5-Cores ERSIN 
362 flux has received special 
Ministry approval—under DTD. 
900/4535 for Military applications. 


Sectioned iron-plated bit, after 40,000 
simulated operations using 
60/40 Solder. 


Sectioned iron-plated bit, after 40,000 
simulated operations using 


SAVBIT Solder. 


For full information on these and a Selector Guide to other MULTICORE products please write on your 
Company's letterhead direct to: 


Multicore Solders Limited, Maylands Avenue, Hemel Hempstead, Hertfordshire HP2 7EP. 
Tel: Hemel Hempstead 3636 Telex: 82363 


